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Abstract 
This research investigates child care experiences across the early years and the 
associations of these experiences with social-emotional, academic and health outcomes 
for children. Early child care refers to experiences of care which occur from birth until 2 
to 3 years of age. This time period is crucial in a child’s life, playing a critical role in 
laying foundations for future development. Of concern, then, is ongoing debate regarding 
the role of early child care on children’s development. The current research investigates 
this role in-depth using longitudinal data from an Australian context. In doing so, 
contemporary and significant information is contributed to the literature base.  
This thesis uses data from Growing up in Australia: The Longitudinal Study of 
Australian Children. This overall study involved a nationally representative sample of 
10,000 children from two cohorts, a Birth Cohort and a Kindergarten Cohort. This thesis 
draws upon data from the Birth Cohort, providing an initial sample of 5,107 children. 
Data are collected biennially from 2004, and the analyses reported here use data from 
2004 (Wave 1: birth to 1 year), 2006 (Wave 2: 2 to 3 years), 2008 (Wave 3: 4 to 5 years) 
and 2010 (Wave 4: 6 to 7 years). Early child care experiences were investigated using the 
first two waves of data (birth until 2 to 3 years of age). Child outcomes were measured 
using a parent reported health outcome and teacher reported social-emotional and 
academic outcomes at the final wave (6 to 7 years of age). Three studies address the aims 
of this thesis.  
The first study provides unique and important information on the quality of 
centre-based arrangements used by infants in Australia. Using data collected when 
children were infants, exploratory and confirmatory factor analyses were employed to 
investigate structural properties of quality measures contained in the LSAC dataset. 
Factor analysis of the National Childcare Accreditation Council data revealed two 
dimensions of quality: Interactions, Programming and Planning and Management. 
Analysis of the Child Care Provider Questionnaire revealed three underpinning quality 
areas: Structural Quality, Staff Interactions and Program Organisation and 
Implementation. These findings provide significant and unique information on different 
indicators of quality. Results from Study 1 suggested that Australian infants were likely to 
be attending centres rated as being good to high quality.  
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In Study 2, descriptive statistics are presented on early child care experiences for 
Australian children. Experiences of interest were the type of child care arrangements 
accessed, the quantity of child care received, the number of concurrent child care 
arrangements attended, the stability of these child care arrangements across time and, 
drawing upon findings from Study 1, the quality of centre-based child care arrangements. 
Children enrolled in centre-based arrangements 6 months and younger were likely to be 
in centre-based arrangements early and to continue being in centre-based arrangements 
until formal schooling, attending 20 or more hours per week.  These children were also 
likely to experience instability in care arrangements across time. Children enrolled 
between 7 and 12 months also experienced more hours in care than the remaining Birth 
Cohort and were likely to be experiencing multiple care arrangements concurrently. 
Longitudinal patterns were then constructed and these patterns of child care experiences 
were compared to family and child characteristics. Several child and family 
characteristics were associated with care experiences. For example, infants with multiple 
siblings, with English as an additional language and who have mothers experiencing high 
levels of separation anxiety were unlikely to be placed in early non-parental child care 
arrangements.  
Study 3 investigates associations between early child care experiences, developed 
in Study 2, and children’s outcomes. Using conditional process analyses, this study 
considers the individuality of children as having an influence on their experiences of child 
care and the impact of prior to school competencies upon later outcomes. Experiences 
such as centre-based child care and hours in child care, for example, were linked to 
increases in conduct problems. Several child and family characteristics moderated the 
impact of early child care experiences on outcomes, with this study suggesting that 
having two parents in the home is a strong protective factor. Prior to school competencies 
were found to play a crucial role in children’s later development.  
 This thesis contributes unique and important knowledge on early child care 
experiences in an Australian context, and provides significant information on associations 
between early child care experiences and later child outcomes. Examination of the 
structural properties of two quality measures using sophisticated statistical techniques 
provides important information on quality not usually available within an Australian 
context. This thesis used an innovative approach to examining early child care 
experiences longitudinally, providing unique and significant information to the 
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knowledge base. For the first time conditional process analysis was used to examine 
associations between early child care experiences and child outcomes at 6 to 7 years of 
age. This allowed for moderation and mediation to be simultaneously examined, with 
extensive controls in place. Taken together, the three studies provide unique and 
interesting information for the current knowledge base.  
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CHAPTER 1:  INTRODUCTION 
1.1 Introduction 
For a number of decades, nationally and internationally, debates about the effects 
of non-parental child care for young children have been prominent. While such 
deliberations consider the impact of child care on children, much of the policy debate 
remains centred on the quality, accessibility and affordability of non-parental child care 
(Australian Productivity Commission, 2014; Department of Education, 2014). For many 
national governments, child care is a key policy issue in order to ensure that quality child 
care is affordable and accessible to families as well as to support employment policies so 
that parents are encouraged to return to the workforce while there children are young. The 
quality of child care and its affects, in the short or longer term, on developmental 
outcomes are important research directions in family and social policies. There remains 
relative lack of agreement from research across several decades as to whether early non-
parental care has a positive or negative impact on children’s learning and adjustment 
(e.g., Belsky et al., 2007; Howes, Whitebook, & Phillips, 1992; Vandell, Henderson, & 
Wilson, 1988).  
While research on the impact of child care on children and families continues, 
overall it is evident that families increasingly use child care services for very young 
children. In 2011, 22% of children under the age of 2 years were enrolled in formal child 
care arrangements (Australian Bureau of Statistics [ABS], 2011a) compared to 8% of 
infants in 1984 (Australian Institute of Family Studies [AIFS], 2008). Government 
support in Australia, across the last few decades, through increased funding has made 
child care more accessible to families and the Australian government has put in place 
various mechanisms to monitor the quality of child care. Actions have included the 
implementation of national and common state legislative standards on the qualifications 
of staff and the national child care accreditation standards (National Childcare 
Accreditation Council [NCAC], 2006); a curriculum framework for child care services 
prior to school, The Early Years Learning Framework (2009), and the National Quality 
Framework (Australian Children’s Education and Care Quality Authority [ACECQA], 
2012).  
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Much of the previous research on the impact of child care on children’s 
developmental outcomes has stemmed from studies conducted in the United States of 
America. This context has a different policy regime for child care within which the 
legislative and regulatory oversight across states is extremely varied compared to the 
overall standards across Australian states which have come about by state and 
Commonwealth governments consensus. It is therefore important in interpreting research 
findings to take into account of the national context. Comparatively negative findings on 
the effects of child care on child outcomes have been found in many U.S.A. studies (e.g., 
Belsky et al., 2007), as well as for the negative impact of extensive child care experience 
on outcomes (e.g., Morrissey, 2009). The impact of age of entry on developmental 
outcomes needs to be understood in light of child care policy within and across national 
contexts. There has been less child care research conducted in Australia than in the 
United States of America and many European countries, it is therefore timely to consider 
the experiences of Australian children’s experiences of early child care and 
developmental outcomes, and considering, for example, the variations in the quality of 
care experienced, amount of time regularly spent in child care, and age of entry into child 
care. 
This program of research investigates early, non-parental, child care arrangements 
for Australian children and the associations between early child care experiences and later 
child outcomes. Specifically, the quality of child care and experience of child care across 
time, for very young children will be investigated. The longitudinal impact of child care 
on children’s learning, social-emotional and physical health outcomes will also be 
considered. This thesis will draw upon data collected for Growing up in Australia: The 
Longitudinal Study of Australian Children (LSAC). This study involves a large, 
nationally representative sample of Australian children.  
In this chapter, the context of child care in Australia is discussed as well as the 
terminology used in child care research and policy in Australia and across national 
contexts. Background on this research field is presented that leads to the overall aim of 
the present study and the research questions. The research design is briefly discussed. A 
case for the significance of the research is presented. Finally, an overview of the chapter 
structure of this thesis is presented.  
 18 
 
1.2 Child Care Research: Conceptual Frames and Terminology 
In this research field, there is a plethora of terms to describe and differentiate 
‘child care’ services. These may have common or unique meanings when used across 
research studies and the terms may also vary across national contexts. In interpreting 
research findings, it is important to understand the differences in the ways in which child 
care may have been defined (Levison-Johnson & Wenz-Gross, 2010). This section 
discusses key terms and their meanings used broadly within the research literature on 
child care and early education and the manner in which these ideas will be applied in the 
research analyses presented in this thesis.  
Early Childhood Education and Care (ECEC) is an internationally used term 
currently adopted by the Organisation for Economic Co-operation and Development 
(OECD) to encompass all early education and care service types. This term denotes the 
inseparable nature of early learning and care for children. However, because programs for 
young children were historically understood to provide early education (e.g., kindergarten 
and preschool) then these programs are often differentiated from services whose primary 
purpose is to support maternal employment and which are usually defined in the literature 
as ‘child care’ (Phillips & Lowenstein, 2011).  
Child care as a collective term refers to any form of non-parental child care that 
occurs on a regular basis (Huston, Chang, & Gennetian, 2002). In Australia, the term 
child care may refer to programs that encompass the age range from birth to 12 years and 
is used to include afterschool care programs (ABS, 2011a). However, in public discourse 
and in this thesis, ‘child care’ is used to describe arrangements for children below school 
age. In this thesis, the term, early child care, will be used to describe and encompass non-
parental care for children aged from birth to 3 years (i.e., infant and toddler child care). 
In Australia, a variety of services offer non-parental child care. These services 
include, but are not limited to: long-day care, family day care, occasional care and care 
provided by grandparents, relatives, friends, neighbours, nannies and/or babysitters. 
Although these listed services operate under the umbrella term of non-parental child care 
often they are classified within the literature into two main categories: formal child care 
and informal child care (ABS, 2008). Formal child care refers to enrolment in and/or 
attendance at long-day care centres or family day care. That is, formal child care refers to 
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care provided by government-regulated long day care centres and/or government-
regulated family day care providers (Harrison et al., 2009). Informal child care refers to 
non-regulated care by relatives and non-relatives (Harrison et al., 2009). Carers may 
include, but are not limited to, grandparents, neighbours and friends and are most likely to 
be provided in the caregiver’s home. Key terms referred to in this thesis are set out in 
Table 1.1. 
Table 1.1 Definitions of key terms used within this thesis 
Term Definition 
Non-parental child care Any type of child care provided to the child by parties 
other than their parents prior to formal schooling.  
Early child care Care provided for a child during the infant and toddler 
years (birth to 3 years).  
Home based child care Child care arrangements in a home based environment 
Formal child care  Government-regulated long day care centres and/or 
government-regulated family day care providers. 
Informal child care Informal child care refers to non-regulated care by 
relatives and non-relatives, usually in a home-based 
setting. 
Centre-based child care Government-regulated centres that provide long day care 
for children from birth to school age, including before 
and after school care, depending on the individual 
service. Services generally operate for at least 10 hours a 
day from Monday to Friday for a minimum of 48 weeks 
each year. These centres may be operated by not-for-
profit organisations or by for-profit organisations. 
Family day care Family day care services provide home-based care in the 
private homes of registered carers through a family day 
care scheme. Family day care educators are monitored 
and supported by the scheme's coordination unit. Limits 
apply to the number of children in care who can be cared 
for in a home. These settings typically cater for children 
from 6 weeks to school age, including before and after 
school care. 
 
For the purposes of this thesis, home based child care has been defined to include 
informal child care (e.g., by relatives and non-relatives) and family day care services. 
Children who attend family day care, especially infants and toddlers, have a very different 
experience than children in centre-based child care arrangements because of lower child-
carer ratios and the nature of the institutionalised / organisational setting (e.g., Morrissey, 
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2010). This leaves centre-based child care arrangements as a separate entity. It is the 
primary focus of the current program of research. Within the Australian child care 
system, studies prior to 2005 may include ‘preschool’ as a formal child care option. 
However, the Australian Bureau of Statistics redefined formal child care to exclude 
preschool as it was deemed to have a more educational focus than most formal child care 
programs. This limits the applicability of research drawing upon the ABS definition prior 
to 2005 to more recent findings. It is important to use clearly defined key terms within 
this document to avoid ambiguity in reporting results. For further conceptualisation on the 
relationships between the definitions and terminology used in this thesis, refer to Figure 
1.1.  
 
 
 
 
 
 
 
 
 
 
Figure 1.1. Classification of child care arrangements for children in non-parental child 
care used within in this program of research.  
 
1.3 The Context of Child Care in Australia 
In Australia, initial provisions and support for child care provision by government 
was legislated in the Child Care Act in 1972 (Keating, 2004). Originally, the Australian 
Government provided financial support primarily to community-based organisations in 
the not-for-profit sector. Major changes to economic competition policy in the 1990s by 
the Labor Government extended government support to for-profit organisations. Most 
recently, not-for-profit centres comprise 34% of the market (Department of Education, 
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Employment and Workplace Relations: Office of Early Childhood Education and Care 
[DEEWR: ECEC], 2010) and private/commercial organisations hold the majority of the 
market share in the provision of child care services. This development of the for-profit 
sector in the child care market revolutionised the nature of child care provisions 
(Brennan, 2007b), so that by 2008, a for-profit organisation, ABC Learning Centres, held 
20% of the long day care market (Department of Education, Employment and Workplace 
Relations: Office of Early Childhood Education and Care [DEEWR: ECEC], 2010). 
Debate still continues regarding the value in the commercialisation of child care through 
which children’s early learning is secondary to a commercial aim even while the 
Australian government and state governments, through legislation, have supported 
regulatory control over licensed services, raised qualification standards for child care 
educators, and implemented accreditation processes to provide careful monitoring on the 
programs provided to children enrolled in child care services. However, accessibility and 
affordability remain as concerns for government so that families can find child care 
programs that will meet their needs. This applies, particularly, to child care availability 
for infants.  
Research in the 1980s suggested that enrolment in non-parental child care for 
infants was detrimental to maternal attachment and negatively influenced their long term 
developmental outcomes (Belsky, 1986, 1988, 1990). Results from another longitudinal 
study in the United States, the Study of Early Child Care and Youth Development 
(National Institute of Child Health and Human Development [NICHD]) through the 
1990s also suggested that more exposure to non-parental child care prior to school 
resulted in higher externalising problems in young children (Belsky et al., 2007). Findings 
from the Effective Provision of Preschool Education (EPPE), a longitudinal study in the 
United Kingdom that commenced in the 1990s, revealed that a high level of non-parental 
child care prior to three years of age was associated with higher levels of anti-social 
behaviours (Sylva et al., 2003). Recent Australian research findings from the Child Care 
Choices Longitudinal Extension Study also suggested that literacy achievement, prosocial 
behavioural adjustment, socio-emotional competencies and teacher-child relationships 
were negatively associated with level of attendance in long day care programs (Bowes, 
Harrison, Sweller, Taylor, & Neilsen-Hewitt, 2009). These results, collectively, suggest 
that there are detrimental long term effects of early non-parental child care but increased 
understanding of the variations in the quality of care, age of entry to care, and level of 
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attendance over time need to be taken into account in order to qualify an assumption that 
negative outcomes are always a consequence of early non-parental child care.  
However a second viewpoint has also gained momentum that early child care is 
not necessarily a negative influence on outcomes from other research findings. Cross-
sectional analysis of Australian LSAC data has suggested some social-emotional benefits 
exist for children attending high quality child care prior to school (Harrison, 2008). High 
quality child care has also been associated with higher vocabulary scores at school 
(Belsky et al., 2007); as a learning environment, that can scaffold children’s learning, 
socialisation skills and development (Press & Hayes, 2000); and as an important context 
for early intervention and early identification of developmental risk factors (Love et al., 
2003). This is considered especially important in early childhood when children build 
developmental foundations for later learning (Rimm-Kaufman & Pianta, 2000). Therefore 
even with several studies suggesting potential negative impacts of infant enrolment in 
child care settings (e.g., Melhuish, 2010), other research findings indicate no association 
between age of enrolment and, for example, socio-emotional and behavioural outcomes 
(e.g., NICHD-ECCRN, 1998) or positive effects for early enrolment for at-risk groups 
(Cote et al., 2007).  
The importance of the early years for future development is well established (e.g., 
Duncan et al., 2007). Research across time has failed to establish that early non-parental 
child care necessarily has negative or positive effects on later child development. 
Therefore, this proposition remains an issue of some debate. The relationships between 
early child care experiences and later outcomes in an Australian context need further 
investigation because child care programs in Australia differ significantly from how child 
care services are delivered in the United Kingdom and in the United States of America, 
for example, so further research in the Australian context is essential. This body of 
research on early child care is discussed further in Chapter 2. Longitudinal investigation 
regarding associations between early child care enrolment and the patterns of children’s 
experiences across the prior-to-school years has not yet been undertaken in Australia with 
a large nationally representative sample indicating a gap in the literature which this 
program of research can address. 
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1.4 Research Questions 
The purpose of this study is to investigate early, non-parental child care 
arrangements for Australian children and associations between early child care 
experiences and later child outcomes, with a focus on centre-based arrangements.  
Three studies are proposed to address the research problem. These studies address 
the following research questions: 
1. What are the structural properties of quality measures used to assess quality in 
Australian child care centres?  
2. What are the child care experiences for Australian infants in the early years and 
how are these experiences associated with age of enrolment in centre-based care?  
3. What impact do early child care experiences have on child outcomes at 6 to 7 
years of age; and, to what extent, are ecological factors and prior to school 
competencies contributing to these outcomes?  
1.5 Methodology 
This program of research is a secondary analysis of data collected for the Growing 
Up in Australia: The Longitudinal Study of Australian Children (LSAC) and draws upon 
LSAC data from the Birth Cohort at Wave 1 (collected in 2004), Wave 2 (collected in 
2006), Wave 3 (collected in 2008) and Wave 4 (collected in 2010). At Wave 1, there were 
data from 5,107 children in the Birth Cohort. At recruitment, children from this cohort 
ranged in ages from 6 to 18 months. Further information on the LSAC study is provided 
in Chapter 3.  
The LSAC dataset provides this thesis with a large sample with high quality, 
longitudinal data. This large dataset provides opportunity, through greater statistical 
power, to explore subgroups of interest (McMillan & Schumacher, 2006) from a 
nationally representative sample. Further benefits of this research are presented in 
Chapter 3.  
Three studies constitute the overall program of research. The first study focuses 
on the quality of centre-based child care arrangements for infants. Two distinct methods 
of measuring quality within centre-based child care arrangements provide information on 
child care quality within Australia. The second study focusses on the patterns of child 
care experiences for children enrolled in early, centre-based child care arrangements from 
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birth until 2 to 3 years of age. The final study examines associations between patterns of 
child care and children’s outcomes at 6 to 7 years of age.  
Discussed in depth in Chapter 3, the specific questions underpinning these studies 
and the data analytical techniques used are as follows:  
Study 1: What are the structural properties of quality measures used to assess quality in 
Australian child care centres?  
This study uses Wave 1 data to investigate the quality of centre-based child care in 
Australia. There is wide variation in the methods used to determine quality in child care 
settings. This study uses the National Childcare Accreditation Council (NCAC) linked 
database and quality variables from the Child Care Provider Questionnaire (CCPQ) to 
measure the quality of centre-based child care arrangements in Australia for infants. 
Consistency between measures was also examined. Through this study, an overview of 
the quality of centre-based child care settings used by infants in Australia is presented.  
Study 2: What are the child care experiences for Australian infants in the early years and 
how are these experiences associated with age of enrolment in centre-based care?  
Children enrolled in early, centre-based child care arrangements form the sample 
for this study. Specifically, children enrolled in centre-based child care at 12 months of 
age or younger were included in the sample. This study draws upon Wave 1 and Wave 2 
data. Experiences of child care of interest were the types of child care arrangements 
accessed, the quantity of child care received, the number of concurrent child care 
arrangements attended and the stability of these child care arrangements across time. 
Consideration is given to quality of child care accessed, drawing upon the measures 
investigated in Study 1. Descriptive analyses of early child care experiences are presented 
and longitudinal profiles of care are constructed. Overall, this study contributes 
information regarding early child care experiences for Australian children.  
Study 3: What impact do early child care experiences have on child outcomes at 6 to 7 
years of age; and, to what extent, are ecological factors and prior to school competencies 
contributing to these outcomes?  
This study draws upon Wave 1, Wave 2, Wave 3 and Wave 4 data. Specifically, 
this study examines associations between early child care experiences, examined in Study 
2, and developmental outcomes. Outcomes of interest include measures of academic 
achievement, social-emotional development and physical health at 6 to 7 years of age. 
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This study considers the individuality of children as having an influence on their 
experiences of early child care and the impact of prior to school competencies upon later 
outcomes. Therefore, to accommodate these aspects in the analysis, this study uses 
conditional process regression analyses. Overall, this study contributes essential 
information to the literature base regarding the role of early child care experiences within 
the Australian context on early childhood development.  
1.6 Significance of the Research 
This thesis will contribute significantly to the development of knowledge 
regarding early experiences of non-parental child care in Australia. Demand for these 
services has increased significantly in recent years yet there is a paucity of research on the 
effects of infant child care on child outcomes in the Australian population. Early 
developmental experiences influence future life trajectories (e.g., Blumberg, Carle, 
O’Connor, Moore, & Lippmann, 2008; Ladd, 2005; Maughan, Rowe, Loeber, & 
Stouthamer-Loeber, 2003). This program of research will contribute significant 
information to the existing research knowledge base about infant child care. Each study 
within this program of research will contribute unique information to a larger 
understanding of children’s non-parental child care experiences.  
A focus of infants is of timely importance. A number of studies have suggested a 
link between early (and consistent) child care and poor behavioural outcomes (e.g., Han, 
Waldfogel, & Brooks-Gunn, 2001; NICHD-ECCRN, 2003). More recently, research 
findings indicate complex patterns of impacts, suggesting early enrolment and negative 
effects to be associated with more affluent families (Cote et al., 2008). Still, other 
research has suggested no links between early enrolment and outcomes (e.g., Burchinal et 
al., 1995). Therefore, further research is important in order to unpack the nature and 
influences on these effects. Few studies have compared early enrolment and later 
enrolment and there are varying findings reported for studies that have compared age of 
entry (Jaffee, Van Hulle, & Rodgers, 2011). This is a gap in the literature that can be 
addressed.  
Many overseas, longitudinal studies have published findings on associations 
between quality of non-parental child care and later outcomes. The National Institute of 
Child Health and Human Development Early Child Care study conducted in the United 
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States of America suggested associations between lower quality child care and lower 
academic achievement and cognitive development (NICHD & Duncan, 2003). 
Associations have also been proposed between child care quality and the nature of social-
emotional developmental outcomes. The National Child Care Staffing Study in the United 
States of America indicated that children with poor quality care had more difficult 
behaviours in kindergarten and preschool (Howes, 2000; Howes & Hamilton, 1993), as 
did the Cost Quality and Child Outcomes study which found a link between the quality of 
the child-carer relationship and children’s social development (Peisner-Feinberg et al., 
2001). Overall, such international studies have indicated that the quality of care 
arrangements has an impact upon children’s development.  
Quality, however, is context dependent. Standards of quality within Australian 
child care centres differ significantly from those of, for example, the United States of 
America and Nordic countries (Love et al., 2003; Naumann, McLean, Koslowski, Tisdall, 
& Lloyd, 2013). This is investigated further in Chapter 2. Through this chapter, it is clear 
that application of overseas findings regarding quality and outcomes cannot be 
generalised to the Australian context. A nationally representative study investigating 
quality is needed to provide an overview of quality within Australian centre-based child 
care arrangements for infants. In turn, this would help to address a key policy agenda of 
Australian governments. Reports released on an international scale raised concerns 
regarding quality in Australian child care programs. A report issued by the Organisation 
for Economic Co-operation and Development (OECD) in 2006 highlighted concerns 
regarding the inability of the Australian child care sector to address quality concerns from 
2001. Key early childhood education and care quality benchmarks were not met in 
Australia at that time, for example, the level of support for staff training for child care 
work. Improving the quality standards within Australian early child care provisions 
became a key concern for the state and Commonwealth governments. With the 
introduction of the new standards for child care (discussed in Chapter 2), the information 
on the quality and impact of child care arrangements to be gained from this program of 
research is important.   
Experiences of children in child care are important to explore. With studies 
suggesting positive (Beksly et al., 2007) and negative (e.g., NICHD, 2003, 2005; Sylva et 
al., 2003) relationships between child care and child outcomes, it is timely for more 
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Australian research in this area to occur. Therefore, this research focuses on the 
longitudinal patterns of care for infants enrolled in centre-based child care arrangements 
and how these patterns of care and impact on later outcomes. This research can inform 
both policy and practice. 
1.7 Overview of the Thesis 
Chapter 1 has provided an overview of the research undertaken for this research. It 
provided definitions of key terminology used for this thesis. Specific research questions 
were presented, followed by an outline of the methodology. It concluded with a 
justification for this research.  
Chapter 2 reviews current theory and research investigating issues surrounding 
child care. This chapter provides an overview of the policy climate within the child care 
context globally. It considers that child care is context dependent and, as such, an 
understanding of the differing social and political contexts is required. Information on 
countries who allow maximum private responsibility for child care services and those that 
afford maximum public responsibility are discussed, placing the Australian system within 
the global context of child care. Within Chapter 2, an investigation of literature pertaining 
to child care experiences within Australia and the relationships between experiences and 
child developmental outcomes, drawing upon global research, will occur. Discussion 
surrounding previous methodological approaches to child care research then occurs, and 
the chapter concludes with examination of a potential model of child care influence.  
Chapter 3 presents an overview of the three studies comprising this program of 
research. An overview of the sampling procedure, design and measures of the LSAC 
study is provided, as well as justification for using secondary data analysis. For the 
current program of research, Chapter 3 will provide in-depth information on each of the 
research studies. It will present information on sample selection, missing data analysis 
and methods of data analysis.  
The results of this program of research are divided into three separate chapters, 
each addressing one research question. Chapter 4 addresses the first research question, 
looking at the quality of centre-based child care offered for infants in Australia. This 
study draws upon Wave 1 and looks specifically at the National Childcare Accreditation 
Council linked database and the Child Care Provider Questionnaire. Chapter 5 examines 
the second research question, investigating the early child care experiences of Australian 
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children. This chapter draws upon data from Wave 1 and Wave 2 to create longitudinal 
patterns of child care use. Chapter 6 investigates the third research question. This analysis 
focuses on the impact of early child care experiences upon outcomes at 6 to 7 years of 
age, using conditional process analysis.  
In Chapter 7 the key findings of the research are reviewed. This chapter also 
discusses implications for policy and practice and identifies directions for future research.  
1.8 Conclusions 
It is widely acknowledged that the early years lay the foundations for children’s 
future development. The effect of child care in the early years is an important topic of 
significant interest to stakeholders concerned with social and family policy and services. 
There is a lack of agreement within the literature regarding the long term effects of child 
care on developmental outcomes. Since the publication of research by Belsky (1986, 
1988, 1990) that suggested negative impacts for infants enrolled in non-parental care, 
professional and policy debate has continued. High quality child care experiences have 
been linked to a social-emotional benefit (Harrison, 2008) although early child care 
experiences have also been associated with teacher-child relationship problems (Bowes et 
al., 2009) and anti-social behaviours (Sylva et al., 2003). With the importance of the early 
years to future learning and development (e.g., Duncan et al., 2007), it is of concern that 
there is a paucity of nationally representative data investigating the relationships between 
early child care experiences in Australia and developmental outcomes. 
This thesis will investigate early child care arrangements for Australian children 
and the associations between early child care experiences and later child outcomes. LSAC 
data will be used in three studies. The first study will focus upon the quality of centre-
based child care in Australia and compare how quality is measured in data from the 
National Childcare Accreditation Council database that is linked to children’s LSAC data 
records and how quality is measured in the LSAC designed measure, the Child Care 
Provider Questionnaire. An overview of the quality of centre-based child care settings 
experienced by infants will be ascertained from this study.  
The second study will look at the child care experiences of Australian infants 
enrolled in centre-based child care through descriptive statistical analyses on the type of 
child care accessed, hours of attendance at child care programs, the number of child care 
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arrangements used per week, the number of changes to child care arrangements 
experienced over time, the quality of child care settings across time, and the relationships 
between these features of child care experiences and family demographic characteristics. 
Using conditional process analysis, the final study will examine the relative and unique 
contributions of child care experiences on children’s developmental outcomes at 6 to 7 
years of age, controlling for child and family characteristics and taking into account prior 
to school competencies. Use of the LSAC data provides a unique opportunity to advance 
knowledge on children’s child care experiences through this program of research.  
The following chapter reviews previous research and theory related to this topic. 
Chapter 2 discusses contextual information on the state of child care globally. Here, 
policy and quality will be examined followed by the patterns of child care experiences. In 
seeking to identify the role of early child care in development, this chapter will then 
discuss previous research on child care and outcomes and identify methodological 
limitations within this literature base. Chapter 2 will conclude with a proposed theoretical 
model illustrating the relationships between early child care experiences, internal and 
external factors, and child outcomes.   
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CHAPTER 2:  LITERATURE REVIEW 
2.1 Introduction 
Early child care has been of key interest to researchers and policy makers across 
several decades (e.g., Ruopp, Travers, Glants, & Coelen, 1979; Phillips, Fox, & Gunnar, 
2011; Scarr & Eisenberg, 1993). With experiences closely aligned with contextual 
factors, such as government policies and family characteristics (e.g., Pungello & Kurtz-
Costes, 1999), there is still much to learn about early child care experiences in modern 
times. This thesis aims to address gaps in the literature, providing important information 
on early child experiences for Australian children.  
A key research focus within this domain has been on the relationships between 
early child care experiences and children’s developmental outcomes. No consensus has 
yet been reached regarding the implications of early child care experiences on child 
outcomes (e.g., Belsky, 1990; Cote et al., 2007; Melhuish, 2010). It is, therefore, vital to 
explore associations in-depth to assist policy makers and early childhood professionals in 
ensuring optimal developmental growth for all children.  
This chapter reviews theoretical and empirical work relevant to this program of 
research. Policies influencing the child care environment, both internationally and within 
Australia, are first discussed. Then, child care experiences are outlined, with specific 
mention of quality of child care and patterns of child care experiences. Existing research 
on the relationships between non-parental child care and developmental outcomes will 
also be discussed. Although there has been research into children’s experiences of child 
care, variations in samples, research aims, terminology and constructs measured have 
contributed towards a lack of cohesion in research outcomes. This chapter concludes with 
a proposed model of child care influences resulting from the literature review. 
 
2.2  Child Care Policy: An International and Domestic Perspective 
Child care systems are a product of broader contextual factors. It is difficult, 
therefore, to explore child care research without understanding the child care policies 
influencing the child care system. With research highlighting the importance of 
understanding the context within which child care is situated (e.g., Coley, Lombardi, 
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Sims, & Votruba-Drzal, 2013), this section focuses on providing a brief overview of the 
child care policies underpinning the systems of significant publishers of child care 
research.   
2.2.1 International child care policy.  
Child care policies can be placed on a continuum from maximum public 
responsibility, seen in countries such as Sweden and Denmark, to maximum private 
responsibility, as in the United States of America and, to a lesser extent, the United 
Kingdom (Ergas, 1990). Child care policies of maximum public responsibility refer to 
systems of extensive, government-funded programs (Brennan, 1998). In contrast, child 
care policies of maximum private responsibility refer to systems with a ‘hands off’ 
approach to early childhood education and care, with responsibility placed on the family 
rather than government (Brennan, 1998). The following section examines child care 
policy in relation to several key contexts. Due to child care research emerging from 
particular countries and the influence these contexts have on Australian child care 
environments, policy will be briefly discussed in relation to Denmark, Sweden, the 
Netherlands, the United Kingdom and the United States of America.  
Country policies regarding availability of child care placements differ across the 
public/private continuum. For contexts reflecting maximum public responsibility towards 
child care, a legal entitlement for early childhood education and care placements has been 
noted in Denmark (Danish Ministry for Children and Education, 2012) and Sweden 
(Naumann et al., 2013). In Denmark, all children are entitled to a full time place in early 
childhood services from 26 weeks until compulsory school age (Danish Ministry for 
Children and Education, 2012). Similarly, children in Sweden have a legal entitlement for 
an early childhood education and care placement from 1 year of age until school entry 
(Naumann et al., 2013). Although the Netherlands, also seen as reflecting maximum 
public responsibility, does not provide a legal entitlement for children for a place, the 
extensive, compulsory leave policies in place accommodates this. Towards the maximum 
private responsibility end of the continuum, countries do not offer a legal entitlement for 
child care and do not have extensive leave policies in place. However, local authorities 
often have a statutory obligation to ensure there are enough placements for children of 
working parents.  
 32 
 
Denmark, the Netherlands and Sweden hold maximum public responsibility 
policy with respect to child care, reflected in funding. In Denmark, municipalities are 
responsible for financing the services in their areas and most costs are covered publicly. 
On average, net child care costs take up only 9% of family income (Danish Ministry for 
Children and Education, 2012). For children under school age, local authorities are 
required to cover at least 75% of gross operating costs (Naumann et al., 2013). Subsidies 
are also available for parents with multiple children, single parents and parents 
experiencing other hardship circumstances. Similarly, Sweden’s child care services are 
predominately publicly funded (Naumann et al., 2013). Compared to Denmark a larger 
percentage of family income finances these programs, with 17% of costs paid for by 
parents (OECD, 2008). In Sweden all formal child care services receive identical funding 
regardless of private or public status (Naumann et al., 2013). In the Netherlands, the 
government gives subsidies directly to families to compensate for their out of pocket 
expenses, with payment calculated based on hours used (Naumann et al., 2013).  
Less financial compensation is noted for families further along the public to 
private responsibility continuum. The United Kingdom has an out of pocket expense of 
27% for child care services (OECD, 2011), making it the most costly child care program 
out of the European countries. The United States of America also has costly child care, 
with findings suggesting the average infant child care fees exceed average amount spent 
on food, as well as exceed the average cost of tuition and fees for a year at a public 
university (Child Care Aware, 2013a). These contexts are not alone with high costs of 
child care arrangements, with Australian formal child care considered to be expensive 
also (Pocock, 2010). In the past Australia has been criticised by the OECD for the low 
levels of funding provided to child care (OECD, 2001), so improvements in subsidies has 
been a vital component of recent child care policy. Australian policy, discussed in the 
following section, attempts to make child care affordable for families, with out-of-pocket 
expenses after subsidies approximately 7% (OECECC, 2011). In Australia, funding for 
child care services is complex. The Child Care Benefit and the Child Care Rebate have 
been implemented to assist with the cost of child care for parents. The Child Care Benefit, 
available for approved government regulated programs, is used to assist with reducing 
fees for approved families (Commonwealth of Australia, 2012). The Child Care Rebate, 
also available for approved government regulated programs, is used to help cover out of 
pocket expenses of child care (Commonwealth of Australia, 2012).  Even so, Australia 
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has continued to be heavily criticised for the cost of formal child care arrangements 
(Pocock, 2010). Cost is a barrier for participation in services, and thus must be considered 
when conducting child care research.  
2.2.2 Australian child care policy.  
Child care in Australia has undergone several significant reforms (see Table 2.1). 
In 1972 the Commonwealth government implemented the Child Care Act (1972). 
Feminist movements, maternal discourse, facilitation of maternal employment and 
economic prospects were frequently cited in the literature as contributing towards the 
implementation of the Child Care Act (1972) (e.g., Ailwood, 2007; Brennan, 2007a).  
Most frequently cited, however, was maternal employment.  
The introduction of the Child Care Act (1972) influenced the current landscape of 
child care arrangements in Australia. Long day care centres were restructured through 
funding protocols in the legislation. Eligibility for funding required services to meet 
requirements set forth by the Commonwealth government, for example, hours of 
operation and weeks per year of operation. Formal child care arrangements that meet 
protocol requirements, then, are partially funded by the Commonwealth government. This 
has ensured that funding is an effective control within the Australian child care system. 
Funding of these programs has continued to the present date.  
Originally, funding was allocated to ensure additional placements for children of 
two-parent working families. Money, therefore, was given directly to child care centres to 
ensure they were able to accommodate extra children. However, a recent overhaul of 
subsidies has refocussed funding on ensuring quality placements for all children. This 
may be in response to the second phase of child care research, which has focussed 
attention on the importance of quality programs for children (Scarr & Eisenberg, 1993). 
In doing so, the Commonwealth government overhauled the initial funding plan to 
provide assistance to families using child care. Even with such subsidies in place, the high 
cost of formal child care within Australia limits the affordability of high quality care, 
leading to reports suggesting women from low socioeconomic backgrounds are more 
likely to use poorer quality infant child care (Pocock, 2010).  
Initially, only not-for-profit arrangements were accommodated within the Child 
Care Act (1972). However, under the 1991 Hawke government, for-profit centres were 
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made eligible for Commonwealth funding (Brennan, 2002). The purpose for this was 
twofold. Not only to increase access to formal care programs for working mothers, but to 
also fit child care policy into the government’s new market-oriented approach. That is, 
child care policy was influenced by a broader societal shift towards the marketisation of 
human services (Keating, 2004). These changes led to a further restructuring of child care 
systems within Australia.  
As a response to these child care changes, 2001 saw ABC Learning as the first 
child care operator to be listed on the Australian Stock Exchange (Brennan, 2007b). The 
company rapidly expanded to become the largest child care operator in Australia. By 
2008, ABC Learning represented 20% of the long day care market (Department of 
Education, Employment and Workplace Relations: Office of Early Childhood Education 
and Care [DEEWR:ECEC], 2010). By the end of 2008, the Directors of ABC Learning 
placed the company into voluntary administration following increased speculation of 
mismanaged funds (DEEWR:ECEC, 2010). The resulting insolvency of ABC Learning 
left the Australian child care market in disarray. Multiple centres ceased business and the 
Commonwealth government was required to provide funding to prevent further closures 
and disruptions to the child care network. Following the collapse of ABC Learning, a not-
for-profit consortium ‘GoodStart’ purchased many of the centres with Government 
assistance. The rise of ‘GoodStart’ is predicted to rebalance the configuration of the child 
care market, increasing the not-for-profit stake of the long day care market from 22% to 
34% (DEEWR:ECEC, 2010).   
Two main concerns have been noted in the literature when dealing with for-profit 
child care. First, economic stability relies heavily on provision of child care services. The 
fall of ABC Learning and the subsequent closure of centres demonstrated the potential 
flow on effect child care disruptions can have on the economy. Without government 
intervention, 262 centres would have been closed (DEEWR:ECEC, 2010). Parents relying 
upon this care for participation in the workforce would have required immediate alternate 
care arrangements, not always available. Second, the quality of for-profit centres has been 
called into question. For example, Kamerman and Neuman (2010) concluded that for-
profit providers have different priorities and were likely to have lower care quality. That 
is, maximising profits may lead to a compromise in quality (e.g., Sosinky, Lord, & Zigler, 
2007). Further, when the private sector has a monopoly, pressure may influence 
government decisions. For instance, power may be exerted to reduce licensing standards 
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and to abandon accreditation processes for self-regulation (Goodfellow, 2005). ABC 
Learning, for example, attempted to challenge Queensland regulations regarding staffing 
during lunchtime. It is of concern, then, that the for-profit sector dominated the child care 
market for so many years.  
Changes to child care policy have largely been attributed to feminists and child 
care advocates (Harris, 2008). Initially, policy focussed on providing placements for 
children. With access to care significantly improved, interest has turned to issues 
surrounding quality of care (Brennan, 2007b). In 2009, the National Quality Agenda was 
endorsed in order to develop quality in these settings as well as improve the affordability 
and accessibility (Australian Government Department of Education Employment and 
Workplace Relations, 2011). Within this policy environment, structural components of 
child care have been re-evaluated, and aspects such as staff qualifications and ratios 
defined clearly. Through this, a new national body for ensuring quality of child care 
arrangements was established, named the Australian Children's Education and Care 
Quality Authority (ACECQA, Australian Government Department of Education 
Employment and Workplace Relations, 2011). It is hoped through the establishment of 
this new authoritative body the quality of child care centres within Australia will increase, 
a main priority of policy makers.  
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Table 2.1. Timeline of key reforms by the Commonwealth influencing Australian child 
care systems  
Year Reform  
1972 Child Care Act implemented. $6.2 million pledged for not-for-profit centres to 
assist with placements.  
1974 Policy shift towards being inclusive of all children in placements, not just 
those from families where both parents are working, or from families where a 
caregiver is sick.  
~1975 Commonwealth funding extended to include additional types of formal child 
care arrangements.  
1983-85 Commonwealth funding is provided for additional spaces for children.   
1984 Fee relief is introduced for not-for-profit organisations to help cover costs of 
work related child care expenses.  
1988 The Commonwealth National Child Care Strategy was introduced. This 
aimed to create an additional 30,000 placements for children.  
1991 Fee relief was adjusted to include for-profit formal arrangements. 
1994 The establishment of a National Body to ensure high quality child care was 
delivered to Australian children.  
1994 The Child Care Rebate was introduced to help with costs of work related child 
care. 
1998 The Commonwealth Child Care Advisory Council was established.  
2000 The Child Care Benefit was introduced for families.  
2001 The beginning of the rise of ABC child care centres, reshaping the landscape 
of for-profit and not-for-profit distribution of centres.  
2004 Wave 1 data collection for LSAC  
2006 Wave 2 data collection for LSAC 
2008 The fall of ABC child care centres occurs, again reshaping the landscape of 
for-profit and not-for-profit distribution of centres.  
2009 National Quality Agenda is introduced.  
2012 New system of quality assurance implemented (ACECQA).  
 
2.3 Quality of Child Care Arrangements  
2.3.1 Measurement of quality in child care arrangements.  
Child care quality is a complex construct (Hwang, Broberg, & Lamb, 1991). 
Relying heavily on subjective values and the interests of stakeholders (Friedman, 
Randolph, & Kochanoff, 2001), the definition of quality is under constant scrutiny (e.g., 
da Silva & Wise, 2006). What is agreed upon in the literature, however, is the importance 
of high quality child care for children, families, communities and the nation (Hayden & 
MacDonald, 2001). What constitutes this high quality care, therefore, requires further 
exploration. 
Measurement of quality usually occurs through examination of structural and 
process quality. Structural quality examines easily observed aspects of child care settings. 
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Elements include caregiver education, professional development opportunities, ratios and 
group sizes. Process quality examines what occurs within the child care setting.  That is, 
for example, the relationships between teachers and children and/or children’s 
engagement with activities. This element, therefore, is much more difficult to regulate 
(Huntsman & Tully, 2008). It is through these two aspects of quality that decisions 
regarding overall quality of child care arrangements can be reached.  
Staff:child ratios have been proposed as reliable indicators of structural quality. 
Lower ratios, that is low numbers of children per adult, are associated with an increased 
understanding by children of their teachers, an increase in children initiating and 
participating in conversations, readily cooperating with peers and showing less hostility 
towards others compared to children in higher ratio settings (Vandell & Wolfe, 2000). 
Higher global quality scores and higher process quality have been associated with lower 
ratios (e.g., Burchinal et al., 2000; Rao, Koong, Kwong, & Wong, 2003), with higher 
ratios associated with lower levels of process quality (e.g., Burchinal, Howes & Kontos, 
2002). Path analysis conducted by Goleman et al. (2006) agrees, suggesting the number 
of adults within a classroom to be an indicator of quality. Interestingly, they propose 
quality to be improved even with another ratio set added, as an additional staff member 
increases not only monitoring of children, but staff collegiality and climate. Of concern 
within the literature is that many of these studies have been conducted with children aged 
3 to 5 years and tell us little about infants. What evidence there is has suggested that 
ratios may also be correlated to infant child care quality (Cleveland et al., 2007; de 
Schipper, Riksen-Walvraven, & Geurts, 2006). The relationship between child:staff ratios 
and infant child care quality needs further investigation.  
Group size is another strong predictor of structural quality. Age appropriate 
guidelines have been suggested for child care settings, with infants requiring lower group 
sizes than older children (Phillips, Mekos, Scarr, McCartney, & Abbott-Smith, 2000). 
Process quality has been found to be higher for child care arrangements adhering to 
recommended group sizes (e.g., Burchinal, Howes, & Kontos, 2002; Clarke-Stewart et 
al., 2002; NICHD-ECCRN, 2000). The impact of group size, however, has been difficult 
to determine. Literature often combines group size with other quality indicators (e.g., 
Fiene, 2002; Munton et al., 2002). This, then, makes it difficult to determine whether 
group size is a strong predictor of quality or if it is only strong when interacting with 
other concepts of quality. Even so, multiple studies have suggested that group size is 
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important and should be examined when determining the quality of child care settings 
(e.g., Harrison, 2008).  
Caregiver training and education are additional indicators of quality in child care 
settings. Regardless of the debate regarding the strength of this aspect as a predictor of 
quality, the literature agrees that formal degrees are linked with process quality and child 
outcomes (e.g., Loeb, Fuller, Kagan, & Carrol, 2004; NICHD, 1996). Interpretations of 
observations undertaken by Golemen et al. (2006) agree, indicating education level and 
the quality of a classroom to be linked. These findings were echoed in an Australian 
context, whereby staff qualifications were found to be significantly associated with 
increases in high quality interactions and caregiver sensitivity (Degotardi, 2010).  A study 
by Burchinal, Howes and Kontos (2002) reported that the level of caregiver education 
was a higher indicator of quality than group size, a commonly reported aspect of 
structural quality (Harrison, 2008). In fact, Burchinal et al. (2002) reported that a 
caregiver holding a Bachelor degree was the best predictor of child care quality. Similar 
conclusions were drawn by Layzer and Goodson (2006). For infants and toddlers, 
specialised training is considered especially important (e.g., see Howes, Whitebook & 
Philips, 1992). Limited research, however, exists within the Australian context regarding 
caregiver training and education. The wide variety of child care qualifications within 
Australia make it difficult to compare ratings across States and Territories based upon 
qualifications and training. This aspect of quality, therefore, may be difficult to examine 
under the current child care system in Australia.  
A final factor of interest for child care quality is that of accreditation. For centres 
to gain accreditation, many elements of high quality are required (Philips et al., 2000). 
Within the accreditation process, areas such as management, resources, health and safety 
aspects as well as teaching practices are taken into consideration. Accreditation 
requirements vary by State/Territory and by agency, making it important to understand 
underlying measures for accreditation before generalising findings. As accreditation often 
takes into account separate indicators of quality to ensure a centre is providing high 
quality care, it is deemed an umbrella method of checking the quality of care settings and 
is often drawn upon to inform large, national studies. Therefore results based upon 
accreditation data must be interpreted with caution.  
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Discussed above, many aspects of child care, even outside of those mentioned 
above, have been associated with quality ratings. Although these aspects influence 
decisions regarding quality of care, they must be applied with caution. The environment 
in which the child care system is situated influences the philosophy of the system, dictates 
service characteristics and manipulates quality control (Tayler et al., 2006). Therefore 
comparisons of standards and quality evidence need to be made with the understanding 
no internationally accepted objective criteria of child care quality exists.  
2.3.2 Quality in child care arrangements internationally.  
National bodies for ensuring adherence to quality standards are uncommon 
worldwide. Instead, local councils and authority bodies are often charged with ensuring 
centres meet minimum quality requirements set by legislation. This causes concerns 
regarding uniformity of quality requirements, especially as these quality settings may be 
determined at a local level. In Sweden, for example, the Swedish Schools Inspectorate 
assesses quality (Moss & Bennett, 2010) whilst in the Netherlands local councils are 
charged with this task, though in turn they are vetted by  the National Education 
Inspectorate (Lloyd, &  Penn, 2010). Similarly, in Denmark, parent boards and local 
councils are used to inform quality decisions (Ministry of Social Affairs and Integration, 
2009). This is also the case for child care centres in the United States of America.  
The ratio of children to staff in the centre environment is a determinant of quality 
used internationally (OECD, 2010). However, often there are no mandatory ratios for 
children set. Further, if ratios are legislated at a local or state level, the set values may not 
be consistent across the country. Not only, then, may discrepancies in what constitutes 
quality occur between countries, it can also occur within a country’s own states. Often 
accepted is that age dictates ratio, with smaller numbers expected for work with infants.  
Denmark reports the lowest ratio, with 3.3 children per full-time adult (Moss & Bennett, 
2010). In the Netherlands and England the ratio is usually 1:4 (Department for Education, 
2013). Higher ratios are reported in Sweden (5.3 children per worker) (Naumann et al., 
2013), which is of concern. The United States of America reported low ratios for infants 
(1:3 to 1:4), an indicator of high quality. Concern, however, was raised regarding toddler 
ratios in this context, with 14 states meeting required ratios for toddlers (Child Care 
Aware, 2013b). These results suggest differing quality standards across contexts, and 
may, in part, explain discrepancies in findings regarding outcomes from centre-based 
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care. In examining ratios it is also important to consider staff qualifications as, while low 
staff:child ratios may be mandated, the staff may not be adequately qualified for the task.  
Staff qualifications are another standard measure of quality across contexts. 
Generally speaking, higher qualifications are associated with higher quality child care 
(Barnett, 2003). In part, this is due to an increased understanding of child development 
associated with higher degrees. It is important to note, again, that national standards may 
not exist in some countries, leading to inequality of child care quality within and between 
countries. In Sweden, preschool teachers are three year University graduate degree 
trained (Naumann, et al., 2013). In Denmark, Educators have, as a minimum, 3.5 years of 
university training (Moss & Bennett, 2010). Pre-primary teachers in the Netherlands hold 
four year tertiary diplomas (Naumann et al., 2013). Countries reflecting private 
responsibility towards child care were less likely to mandate highly educated workers. 
For instance, the United Kingdom does not require qualifications for childminders. 
Although they must complete an approved course prior to working with children 
(Naumann et al., 2013), this lack of qualification requirements is of concern. Of concern 
also is that although qualifications are encouraged within the United States of America, 
they are not enforced, with 20% of centres having teachers with a high school diploma or 
less, and only 32 states requiring a high school diploma or less for lead teachers (Bean, 
2012). Although at a surface level this raises concern regarding the level of child care 
quality in overseas contexts, with the definition of what constitutes high quality fluid, it 
would be remiss for a researcher to claim these settings were of low quality (OECD, 
2006). Indeed, many centres within countries reflecting maximum private responsibility 
towards child care are rated as being of excellent quality.  
2.3.3 Quality of child care arrangements in Australia. 
In 2004, quality in Australian child care systems fell under the responsibility of 
the Commonwealth and State/Territory governments (Press, 2006). In 1994, Australia 
became the first country in the world to implement national, compulsory, quality 
assurance (QA) systems for formal child care settings. While each QA system is unique 
and designed to meet the diverse needs and requirements of the provided service, the 
goals and objectives of these systems were the same. That is, all children in care must 
have stimulating, positive experiences and interactions that nurture all aspects of their 
development. These systems were built on State and Territory licensing regulations and 
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provided a minimum standard of operation for services. Long day care settings were 
initially assessed by the Quality Improvement and Accreditation System (QIAS), which 
included 10 important quality areas, presented in Table 2.2.  
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Table 2.2. Overview of the 10 Quality Areas used to assess centre-based arrangements in 2004 (from Rowe, Tainton, & Taylor, 2006). 
Quality Area 1: Relationships with Children 
1.1 Staff create a happy, engaging atmosphere and interact with children in a warm and friendly 
way 
1.2 Staff guide children’s behaviour in a positive way 
 
Quality Area 2: Respect for Children 
2.1 Staff initiate and maintain communication with children: their communication conveys 
respect and promotes equity 
2.2 Staff respect the diverse abilities and the social and cultural backgrounds of all children, and 
accommodate the individual needs of each child   
2.3 Staff treat children equitably 
2.4 Meal times are pleasant, culturally appropriate occasions, and provide and environment for 
social learning and positive interaction 
 
Quality Area 3: Partnerships with Families 
3.1 Staff and families use effective spoken and written communication to exchange information 
about individual children and about the centre 
3.2 Family members are encouraged to participate in the centre’s planning, programs and 
operations 
3.3 The centre has an orientation process for all new children and their families 
 
Quality Area 4: Staff Interactions 
4.1 Staff communicate effectively with each other and function well as a team 
 
Quality Area 5: Planning and Evaluation 
5.1 Programs reflect a clear statement of centre philosophy and a related set of broad centre 
goals 
5.2 Records of children’s learning and well-being are maintained by the centre and are used to 
plan programs that include experiences for each child 
5.3 Programs cater for the needs, interests and abilities of all children in ways that assist 
children to be successful learners 
5.4 Programs are evaluated regularly  
 
Quality Area 6: Learning and Development 
6.1 Programs encourage children to make choices and take on new challenges 
6.2 Programs foster physical development 
6.3 Programs foster language and literacy development 
6.4 Programs foster personal and interpersonal development 
6.5 Programs foster curiosity, logical inquiry and mathematical thinking 
6.6 Programs foster creative and aesthetic development using movement, music and visual-
spatial forms of expression 
 
Quality Area 7: Protective Care 
7.1 The centre has written policies and procedures on child protection, health and safety; and 
staff monitor and act to protect the health and well-being of each child 
7.2 Staff supervise children at all times 
7.3 Toileting and nappy-changing procedures are positive experiences and meet each child’s 
individual needs 
7.4 Staff ensure that children are dressed appropriately for indoor and outdoor play; and that 
rest/sleep-time and dressing procedures encourage self-help and meet individual needs to safety, 
rest and comfort 
 
Quality Area 8: Health 
8.1 Food and drink are nutritious and culturally appropriate; healthy eating habits are promoted 
8.2 Staff implement effective and current food-handling standards and hygiene practices 
8.3 Staff encourage children to follow simple rules of hygiene 
8.4 The centre acts to control the spread of infectious diseases and maintains records of 
immunisations  
 
Quality Area 9: Safety 
9.1 Buildings and equipment are safe 
9.2 Potentially dangerous products, plants and objects are inaccessible to children 
9.3 The centre promotes occupational health and safety 
 
Quality Area 10: Managing to Support Quality 
10.1 Management consults appropriately with families and staff, and written information about 
the centre’s management is readily available to families and staff 
10.2 Staffing policies and practices facilitate continuity of care for each child 
10.3 Management provides an orientation program for new staff with a  focus on the centre’s 
philosophy, goals, policies and procedures 
10.4 Management provides and facilitates regular professional development opportunities for 
staff.  
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These initial 10 quality areas were, over time, re-evaluated by the NCAC and 
restructured into 7 quality areas (see Table 2.3). Data were collected from several sources, 
including, where applicable, centre management, staff, families, an independent peer 
validator and an independent moderator. The National Child care Accreditation Council 
(NCAC) then made Accreditation decisions for services based upon ratings from 
collected information. Success rates of Accreditation status were approximately 97% for 
formal child care arrangements (Tayler et al., 2006). Recent NCAC (2011a) reports 
revealed 95% of long day care Centres (NCAC, 2011b) were awarded Accreditation 
status in the previous year. Accreditation, however, is a minimum standard and does not 
represent a high quality rating. Of services accredited from 1
st
 January to 30
th
 June 2011, 
92% of long day care centres received High Quality ratings across all QIAS areas 
(NCAC, 2011a; b). The NCAC has released information comparing individual quality 
areas across States and Territories, and these graphs can be found in Appendix A.  
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Table 2.3. Overview of the 7 Quality Areas used to assess centre-based arrangements 
(from Rowe, Tainton, & Taylor, 2006) 
 
 
Quality Area 1 - Staff Relationships with 
Children and Peers 
Principle 1.1: Staff interact with each child in a 
warm and friendly way  
Principle 1.2: Staff guide each child's behaviour 
in a positive way  
Principle 1.3: Staff initiate and maintain 
respectful communication with each child  
Principle 1.4: Staff respect each child's 
background and abilities  
Principle 1.5: Staff treat all children equitably  
Principle 1.6: Staff communicate effectively to 
promote respect and professional teamwork  
 
Quality Area 2 - Partnerships with Families 
Principle 2.1: Staff and families communicate 
effectively to exchange information about each 
child and the centre  
Principle 2.2: Staff encourage family 
participation and involvement in the centre  
Principle 2.3: The centre has orientation 
processes for children and families  
 
Quality Area 3: Programming and 
Evaluation 
Principle 3.1: The program reflects a clear 
statement of centre philosophy  
Principle 3.2: Each child's learning is 
documented and is used in planning the program  
Principle 3.3: The program assists each child to 
be a successful learner  
 
Quality Area 4 - Children's Experiences and 
Learning 
Principle 4.1: Staff encourage each child to 
make choices and participate in play  
Principle 4.2: Staff promote each child's ability 
to develop and maintain relationships  
Principle 4.3: Staff promote each child's 
language and literacy abilities  
Principle 4.4: Staff promote each child's 
problem solving and mathematical abilities  
Principle 4.5: Staff promote each child's 
enjoyment of and participation in the expressive 
arts  
Principle 4.6: Staff promote each child's 
physical abilities  
Quality Area 5 - Protective Care and Safety 
Principle 5.1: Staff act to protect each child  
Principle 5.2: Staff supervise children at all 
times  
Principle 5.3: Staff ensure that potentially 
dangerous products, plants and objects are 
inaccessible to children  
Principle 5.4: The centre ensures that buildings 
and equipment are safe  
Principle 5.5: The centre promotes 
occupational health and safety  
 
Quality Area 6 - Health, Nutrition and 
Wellbeing 
Principle 6.1: Staff promote healthy eating 
habits  
Principle 6.2: Staff implement effective and 
current food safety and hygiene practices  
Principle 6.3: Staff encourage children to 
follow simple rules of hygiene  
Principle 6.4: Staff ensure toileting and nappy 
changing procedures are positive experiences  
Principle 6.5: Staff support each child's needs 
for rest, sleep and comfort  
Principle 6.6: The centre acts to control the 
spread of infectious diseases and maintains 
records of immunisations  
 
Quality Area 7 - Managing to Support 
Quality 
Principle 7.1: Written information about the 
centre's management is readily available to 
families  
Principle 7.2: Written information about the 
centre's management is readily available to 
staff  
Principle 7.3: Staffing policies and practices 
facilitate continuity of care for each child 
Principle 7.4: Management provides 
professional development opportunities for 
staff 
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The quality of child care services in Australia has been increasing. Since the 
implementation of the QIAS, Harrison, Skouteris, Watson and Ungerer (2006) argue that 
a significant increase in child care quality has occurred. Examining results of four 
independent studies of quality in child care settings prior to and after the implementation 
of the QIAS, post QIAS studies revealed a higher mean score of quality across measures 
and increased minimum and maximum quality scores. Similar findings were then reported 
by McLoughlin and Taylor in 2009. Drawing upon QIAS data they reported a significant 
increase in centres identified as being of high quality from 2005 until 2008. However, the 
number of centres without Accreditation status rose from three percent in 2002 to eight 
percent in 2008. These trends, however, were not examined in further detail, leaving 
unanswered questions.  
The QA systems allow for investigations into quality to occur across contexts. In 
her 2008 paper, Harrison discussed a study which compared post QIAS scores to ratings 
of infant-toddler care in the United States of America. Harrison et al. (2006) compared 
Infant Toddler Environment Rating Scale responses across Australian and United States 
of America child care centres. Australian centres were found to be of consistently higher 
quality than those in the United States of America. However, this may be due to context 
specific quality requirements rather than actual quality experienced (Coley et al., 2013), 
and results must be interpreted with caution. In fact, reliance on NCAC data for 
determining high quality care within Australian contexts may not be best practice.  
NCAC ratings suggesting high quality child care in Australia have been further 
called into question due to recent results of a study on the quality of centre-based 
arrangements in Australia. Tayler, Ishimine, Cloney, Cleveland and Thorpe (2013) used 
data from E4Kids to examine the quality of centre-based arrangements in Australia. 
Using two observational measures of quality, results were suggestive of centre-based care 
being, on average, of medium quality. Observational measures are often considered a 
more reliable measure of quality in child care settings. However, due to increased costs 
associated with observational measures alternate forms of measuring quality are required. 
Older children in child care arrangements were deemed to have higher quality care than 
infants, a concern for those accessing early child care arrangements, leading to further 
questions needing to be addressed in the literature base. Findings from this study were 
more in line with findings reporting quality in the United States of America and the 
United Kingdom, calling into question reports from the NCAC. However, it is not always 
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possible to use direct observations in large studies (Gialamas et al.,  2014a), so a reliance 
on government-regulated child care assessment is, at times, required. Even so, this finding 
provides support for critical reflection upon NCAC measures and reforms implemented to 
improve quality systems in Australia.  
Particular issues pertaining to the NCAC Accreditation framework and processes 
have been noted. First, important structural features of quality were not covered in the 
Accreditation framework. For example, even though literature has identified staff:child 
ratios as an important indicator of quality (e.g., Cleveland et al., 2007; de Schipper, 
Riksen-Walvraven, & Geurts, 2006) the NCAC framework does not assess this factor. 
These ratios are dependent on state licensing (Radich, 2002). This, then, leads to concerns 
regarding consistency of quality standards across States and Territories. A second concern 
with the NCAC process was a lack of random inspections. This allowed centres to ‘cheat’ 
the system (Tayler et al., 2006). An Australian study by Tayler et al. (2006) revealed 
stakeholders were concerned over centres ‘shipping resources in’ for inspections in order 
to pass Accreditation rather than to raise quality. That is, centres were receiving ratings 
not based upon usual practices, resulting in overestimated ratings of quality. A third 
concern involved validator reports. Tayler et al. (2006) identified concerns over validators 
being influenced by personal factors and/or characteristics when deciding on the status of 
the setting. They further highlighted concerns over the subjective nature of Accreditation 
processes. A final concern to note from this study regarded the portrayal of 
‘Accreditation’ as meaning a service was of high quality. This has potential implications 
for families choosing care for their child. With studies suggesting limitations of the 
NCAC data, recent reforms to Accreditation within Australia have been welcomed.  
To ensure the provision of high quality child care settings in Australia, the child 
care sector has recently undergone a large change. On January 1
st
, 2012, a new National 
Quality Framework (NQF) was introduced. Covering all formal child care arrangements, 
including preschool/kindergarten and outside school hours care providers, the NQF has 
replaced existing quality regulations and enforces new national standards (ACECQA, 
2011).  
The NQF is underpinned by the Education and Care Services National Law 
(2010). The primary objective of this National Law is to establish a national education 
and care service quality framework (ACECQA, 2011). As with any National Law, the 
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Constitutional powers rest with the States and Territories. To counter any objections in 
enforcing these regulations, States, Territories and the Commonwealth government 
entered negotiations regarding this legislation. Victoria, acting as the host jurisdiction, 
passed the Bill in 2010. This, then, provides a broad design for the NQF with input from 
all States and Territories.  
The NQF provides a national approach to regulation and quality assessment of 
services. Overall, it introduced a national legislative framework, a national quality 
standard, a new national quality rating system and assessment processes and established a 
new national body to replace the NCAC. ACECQA, the new national body, replaced 
NCAC and oversees changes to child care as well as application of the new standards. 
Although this National Quality Framework was implemented on 1
st
 January 2012, 
requirements such as qualifications and ratios will be more gradual, with expected 
compliance to occur between 2012 and 2020 (DEEWR, 2011).  
Several significant changes have been noted which will hopefully improve the 
quality of child care in Australia (ABS, 2010). As previously mentioned, this is a key 
concern of Australian policy makers. First, improved adult-child ratios will be introduced. 
Second, new educator qualification requirements will ensure higher trained staff are 
employed in centres. Third, a new quality rating scale will be implemented to assist with 
tracking the quality of centres. Through this new rating system, seven quality areas are 
assessed and regulated: 
1. Educational program and practice;  
2. Children’s health and safety;  
3. Physical environment; 
4. Staffing arrangements; 
5. Relationships with children;  
6. Collaborative partnerships with families and communities; and  
7. Leadership and service management. 
(ACECQA, 2011) 
Although this new framework was implemented after data were collected for the 
current program of research, investigation of NCAC data is vital to improve 
understanding of the quality systems surrounding child care arrangements within an 
Australian context. It speaks to a certain model of child care quality, contributing 
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important information to the knowledge base by ensuring continued practical 
improvement.  It is vital, therefore, for research to investigate this particular model of 
care, particularly as it was the first of its kind not only within Australia, but also in 
overseas contexts.  
2.4 Patterns of Child Care Experiences 
The child care environment is set by the broader context in time and location. 
Child care policies, introduced above, significantly influence the use of child care for 
children in Australia and in overseas contexts. Drawing upon an ecological approach to 
research (Bronfenbrenner, 2005), it is not only these overall contexts which influence a 
child’s early experiences of care, but also child and family characteristics. When 
considering the individuality of families, it is no wonder, then, that there is a large 
variation in early child care experiences. The following research presented considers the 
early child care experiences of children, mostly drawing upon cross-sectional data. 
Although providing important information for the knowledge base, a concerning lack of 
longitudinal tracking of early experiences for a national cohort was noted. This gap will 
be addressed by the current program of research.  
Early child care experiences are either informal or formal. In Australia, infant 
enrolment in informal care is by far the most common form of non-parental care for those 
infants accessing child care (62%) (Harrison et al., 2009). Underpinning reasons for this 
may include the caregiver being known to the infant (Goodfellow, 2001) and, possibly, 
overarching societal beliefs regarding the use of formal infant child care (Baxter, 2013). It 
is no surprise, then, that a smaller percentage of infants (38%) attend formal settings 
(Harrison et al., 2009). With the definition of formal care encompassing both family day 
care and centre-based care, these findings cannot be compared to studies purely on centre-
based arrangements. However, of the infants in formal care, 28% were in exclusive 
centre-based care and 10% were enrolled in exclusive family day care (Harrison et al., 
2009). These numbers are lower than those reported in a United States of America 
population. Findings from the United States of America suggested 42% of infants were 
attending formal care arrangements (Iruka & Carger, 2006). A particular reason 
underpinning this may be maternity leave policies, with United States of America having 
limited enforceable maternity leave policies thus, potentially, requiring early enrolment of 
infants in child care arrangements.  
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Parents internationally access similar child care arrangements for their infants. 
Within Australia, as discussed above, parents commonly access informal care 
arrangements (for example grandparent care, relative care, care by neighbours), family 
day care and/or long day care arrangements for their infants (Harrison et al., 2009). As 
seen in Table 2.4, parents across the countries of interest access similar arrangements to 
those in Australia. It is important to note, however, that in Denmark informal child care 
outside the family is illegal (Naumann et al., 2013). This, in part, provides an explanation 
for discrepancies in findings regarding early child care experiences between Australian 
contexts and that of overseas contexts.  
Table 2.4 Child care services commonly accessed by parents for infants  
Country Popular Child Care Choices   
Australia  Informal Child Care (grandparent care, relative care, 
neighbour care etc.) 
 Family Day Care 
 Long Day Care  
Denmark  Day Care 
 Private care 
 Nursery 
 Crèche 
Netherlands  Day Care 
 Home Day Care 
 Grandparent Care 
 Childminders 
 Nannies 
Sweden  Day Care 
 Family Day Care 
 Nursery Care 
 Private Child Care 
United Kingdom  Informal Child Care 
 Family Day Care 
 Long Day Care  
United States of 
America 
 Informal Child Care 
 Long Day Care 
 
As children grow older, enrolment in informal child care decreases and enrolment 
in formal child care increases. This increase in numbers for formal care may be due to 
societal acceptance of formal care for older children as well as the completion of 
maternity leave. Already established in literature is a relationship between maternal 
working hours and child age (e.g., Baxter, 2013), so this, in turn, may be associated with 
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child care choices. Regardless of underpinning reasons, it is important to note that by two 
years of age, 68% of Australian children are enrolled in child care arrangements, with 
58% of these children in formal child care arrangements (Harrison, 2010). Of interest is 
that this number is lower than for overseas populations. For example, in Sweden 88% of 
children are in preschool arrangements by 2 years of age (Naumann et al., 2013). Again, 
discrepancies in available child care placements and maternal leave policies explain, at 
least in part, the different findings between contexts. It would be of interest, however, to 
explore type of child care accessed in more depth for children across the early years and, 
potentially, assist to identify common child care trajectories for Australian children.  
Infants in formal care arrangements spend, on average, more hours in care than 
those in informal arrangements (Harrison et al., 2009). Infants enrolled in long day care 
settings spend an average of 20 hours per week in this type of child care arrangement. 
Although this is classified as high dose, Australian infants were found to spend fewer 
hours in care than those from overseas populations. Infants in the National Institute of 
Child Health and Human Development (NICHD) study were found to spend 28 hours per 
week in care (NICHD-ECCRN, 2005) and the National Study of America’s Families 
(NSAF) found infants and toddlers spent 25 hours per week in care (Ehrle, Adams, & 
Tout, 2001). This discrepancy is of key interest. Perhaps it is the type of child care 
attended that dictates hours used, or the strong relationship between maternal working 
hours and child care use, underpinned by parental leave schemes. Clear definitions of 
samples are required to ensure consistency in results, and consideration must be given to 
retrospective data collection.  
Interestingly, in contrast to Australian research suggesting maternal hours increase 
as a child ages (e.g., Baxter, 2013) and the proposed links between maternal working 
hours and child care use, the LSAC study has previously proposed that at age 2 to 3 
children are receiving fewer hours of child care than as an infant. That is, on average they 
are spending 18 hours per week in care (Harrison, 2010). Of interest to researchers is 
whether children who were in high dose care as infants continued to be in high dose care, 
or whether particular family demographics were associated with this trend. Further 
research is needed to understand this finding.  
Multiplicity of child care arrangements is surprisingly common for infants. In an 
Australian context, LSAC data suggested 21% of children were in two or more 
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arrangements and 3% were in three or more arrangements (Harrison, 2010). These 
findings were disputed, however, by Claessens and Chen (2013), who, also using the 
LSAC data, proposed that only 9% of infants at 9 months of age experienced multiplicity. 
In part this discrepancy may be due to the age of the samples investigated. Whereby 
Claessens and Chen (2013) chose to explore multiplicity at a particular time point (9 
months), Harrison (2010) used the entire Birth Cohort with a wider variety of ages. 
Claessens and Chen (2013), therefore, provide an interesting insight into care experiences 
for infants at this time point. However, findings by Harrison (2010) more closely align 
with experiences of children in overseas contexts, possibly due to the widened age range. 
Although limited by a sampling frame encompassing all children under 5 years of age, 
15% of young children attend multiple child care enrolments in an American context 
(Adams, Tout, & Zaslow, 2007). That is, data suggests infants experience multiple 
concurrent child care arrangements.  
Percentages slightly increase for two to three year old children in care, with 22% 
in two or more arrangements and 4% in three or more arrangements (Harrison, 2010). 
Prior to this program of research being undertaken, limited research existed regarding 
how children’s experiences of child care arrangements may change over time. That is, 
conclusions cannot be drawn on whether Australian children accessing multiple child care 
arrangements as infants continue to do so as toddlers. Further, we cannot extrapolate from 
existing findings whether early enrolment in child care increases the likelihood of 
multiple concurrent arrangements, an interesting gap that this programme of research 
addresses.  
Over time, infants may experience changes to their primary child care 
arrangement. Along with accessibility and affordability, inconsistencies between pre-natal 
child care decisions and eventual child care enrolment may influence the stability of child 
care arrangements (Gordon & Hognas, 2006). According to sources, changes in care 
arrangements are relatively common for children (e.g., Bowes et al., 2009; NICHD, 
2005), with NICHD data suggesting 40% of infants to experience instability in child care 
arrangements (NICHD-ECCRN, 2005). Previous to this thesis, a lack of longitudinal 
tracking of infants resulted in a paucity of Australian data using a national cohort on 
stability of care arrangements. This thesis addresses this notable gap.  
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2.4.1 Child and family characteristics related to early child care experiences.  
Child and family characteristics have been associated with the early experiences 
of children in child care (Burchinal & Nelson, 2000; NICHD & Duncan, 2003). Children 
in particular early child care arrangements are likely to share several child and family 
characteristics. These relationships must be understood, as not only do they have the 
potential to influence outcomes independently of child care experiences (NICHD & 
Duncan, 2003), they provide key information for early childhood professionals as to who 
accesses trajectories of child care experiences.   
At a broad level, parental beliefs (e.g., Lowe & Weisner, 2004; Sosinsky, 2011), 
cultural beliefs and/or accessibility issues due to language and policy contexts influence 
the decisions of parents regarding child care arrangements. For example, in Australia, 
infants with English as an additional language are more likely than their peers to be 
receiving exclusive parental care (Harrison, 2010). If non-parental care is received, it is 
likely to be informal care rather than formal care. This, in part, may be due to parental 
beliefs about infant child care, a main determinant in the use of non-parental child care 
arrangements for infants. What is unknown, however, is the relationship between 
language spoken in the home and long term early child care experiences. 
The location of the family may influence child care choices. Accessibility, one 
key barrier for early child care participation, must be considered. In Australia, family day 
care is used more by regional families than metropolitan families (Harrison, 2010). 
Harrison (2010) suggested that this may be due to the availability of family day care in 
regional areas combined with a lack of long day care centres. Hours of care may also be 
influenced by location, with two to three year olds living in metropolitan areas attending 
longer hours of care than those in regional settings (Harrison, 2010).  
Family structure is another consideration for child care choices. Availability of 
family resources and the demands placed on them by particular characteristics may limit 
child care choices. For example, single parent families may be unable to take leave to 
care for their children and require long amounts of child care (Pungello & Kurtz-Costes, 
1999), although previous research has suggested the overall use of child care is similar for 
married and single mothers (Anderson & Levine, 1999). It is of interest to explore this 
notion further in an Australian context. Several children may constrain a family’s ability 
to afford certain types of care arrangements (Harrison, 2010), influencing the overall 
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child care decisions. Also, a family member with a disability may result in an increase on 
demand for family resources. Increased demand usually occurs on time resources, 
financial resources and emotional resources (Reichman, Corman, & Noonan, 2008). This, 
then, may lead to certain child care decisions needing to be made, such as longer hours 
accessed and less costly arrangements used.  
Socioeconomic factors also influence child care choices. Several factors are 
associated with socioeconomic status, including maternal work, maternal education and 
income. Previous research has suggested maternal employment status to be a main reason 
underpinning parental decisions to enrol infants in child care (e.g., Baxter, Gray, 
Alexander, Strazdins, & Bittman, 2007). For instance, maternal employment has been 
associated with parents accessing multiple child care arrangements (Neilsen-Hewett, 
Sweller, Taylor, Harrison, & Bowes, 2014). Maternal working hours have been clearly 
linked to children’s experience of non-parental child care (Baxter, 2013; Harrison, 2010). 
For example, the increase in hours experienced by toddlers compared to infants is, in part, 
related to increased maternal working hours (Hayes, Weston, Qu, & Gray, 2010). 
Maternal education, another factor linked to socioeconomic status, has been cited as a 
significant predictor of child care choices (e.g., Baxter, 2005; Greenberg, 2011), perhaps 
due to beliefs associated with higher education (Fuller, Holloway, & Liang, 1996). In 
particular, highly-educated mothers have been suggested as being more likely to use 
centre-based, high quality care (Fuller, Holloway, & Liang, 1996; Johansen, Leibowitz, & 
Waite, 1996). Strongly associated with child care choices is cost, the ability to afford 
care. With studies suggesting income is not related to child care use (Giannarelli & 
Barsimantov, 2000), or, in contrast, that it is related to higher-quality, high dosage and 
formal arrangement choices (Blau, 2001; Dowsett et al, 2008; Laughlin, 2010), further 
research in an Australian context is required.  
Maternal separation anxiety has also been proposed as influencing child care 
choices (Dearing, McCartney, & Taylor, 2009). The extent to which separation anxiety is 
felt may influence the willingness of a mother to leave their infant in non-parental care 
arrangements. Previous investigations of the LSAC dataset have revealed mothers with 
higher levels of separation anxiety were more likely to use exclusive parental care for 
their child (Harrison et al., 2009). This relationship is of interest to researchers, as it may 
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explain choices of parents regarding child care arrangements previously not explored in 
depth.  
Temperament has also been linked to child care choices. Temperament, for 
example, affects the relationship the child has with the parent, and, in turn, may influence 
parental employment decisions (Gamble, Ewing, & Wilhlem, 2009; Sanson, Hemphill, & 
Smart, 2004). In a pivotal study in 1991, Lerner and Galambos found mothers of children 
with difficult temperaments were less likely to be employed. In turn, these children may 
be less likely to be placed in child care arrangements. Volling and Belsky disputed this 
finding in 1993, finding that temperament has no effect on employment. This, then, 
requires further exploration to determine whether temperament influences child care 
decisions.  
A final child characteristic influencing child care experiences of interest for 
researchers is that of child age. The age of a child has, for example, been associated with 
type of child care accessed (e.g., Goodfellow, 2001) and hours spent in child care 
arrangements (e.g., Harrison et al., 2009). Recently, a study by Neilsen-Hewett et al. 
(2014) suggested child age to be associated with multiplicity of arrangements. Findings 
indicated older children were more likely to experience multiple child care arrangements 
compared to younger children. Taken together, this is suggestive of a relationship 
between child age and child care experiences, a key aspect to explore further within this 
program of research.  
2.5 Non-Parental Child Care and Developmental Outcomes 
The advisability of enrolling infants in child care has been questioned (e.g., 
Belsky, 1988; Lamb, 1998). Experiences in the first three years of life lay foundations for 
future health and learning (Pianta, Cox, & Snow, 2007). The role child care plays during 
this period is, then, of interest to stakeholders. Multiple studies have been commissioned 
which investigate early experiences and later developmental outcomes. It is only through 
evaluating reported findings that an understanding of the role child care plays in 
development emerges.   
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2.5.1 Previous research investigating child care experiences and outcomes 
Overview of a number of major studies. 
Several major studies have emerged investigating links between child care 
experiences and child outcomes. Internationally these studies have contributed significant 
information to the field of child care research. Providing an overview of the design, 
sample and aim of a selection of studies will assist in the interpretation of findings 
discussed below. It must be noted that several other studies have been undertaken which 
are not explored here.  
The United States of America has commissioned several high quality, large-scale, 
longitudinal studies which allow for the investigation of child care. In 1991, the National 
Institute for Child Health and Development (NICHD) provided funding for the NICHD 
Study of Early Child Care and Youth Development (NICHD–ECC). Drawing upon a 
sample of 1,364 families, this study aimed to examine associations between child 
developmental outcomes and early non-maternal child care experiences (NICHD, 1993). 
With funding ceasing in 2009, results from this longitudinal study have informed 
numerous research papers (see NICHD, 2012 for a comprehensive list of publications). A 
major limitation of this study, however, was the lack of a nationally representative 
sample.  
Another United States of America study, this time funded by the National Centre 
for Early Development and Learning, was commissioned in 1993. Named the Cost, 
Quality and Child Outcomes in Child Care Centres Study (CQO), it aimed to examine 
centre-based child care arrangements and the relationship between these experiences and 
child outcomes (FPG Child Development Center, 1999). A sample of 826 preschool 
children was recruited for this study. Limitations of this study included the age at which 
the children were recruited (limiting information on early experiences to be 
retrospectively collected) and the lack of a nationally representative sample.    
More recently a nationally representative longitudinal study was commissioned by 
the United States of America Department of Education Institute of Education Sciences. In 
2001, the National Center for Education Statistics began collecting data for the Early 
Childhood Longitudinal Study – Birth Cohort (ECLS B). Drawing upon a sample of 
10,688 children, this study has the capacity to look at associations between child care 
experiences and child outcomes (Institute of Education Science, n.d.).  
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Contexts outside of the United States of America have also commissioned 
longitudinal studies of interest for child care research. In Canada, the Statistics Canada 
and Human Resources and Skills Development commissioned the National Longitudinal 
Study of Children and Youth (NLSCY). Starting in 1994 and data collection occurring 
biennially, three cohorts of children have been followed. Random sampling resulted in 
15,579 participants being selected (Statistics Canada, 2010). Of interest to child care 
research were variables examining hours of participation and type of care received. 
Overall the study aimed to examine risk factors and the possible impacts of these factors 
on outcomes (Statistics Canada, 2010). Potential limitations of research based upon this 
study include a lack of a nationally representative sample.  
A nationally representative sample was used to inform the Millennium Cohort 
Study, located in the United Kingdom. Participants were 18,818 children and the study 
was commissioned by the Economic and Social Research Council (Plewis, 2007). This 
longitudinal study has a wide focus, however provides important information on the early 
life experiences of children and the influence this may have upon outcomes. Although 
this study is considered high quality, due to key differences in the child care systems in 
the United Kingdom and Australia (presented above) as well as key population 
differences, results are not necessarily generalisable to an Australian context. 
Within Australia, the Child Care Choices study was undertaken in New South 
Wales. Following a longitudinal design, the purpose of this study was to look at changes 
in child care for young children (Bowes, Harrison, Sweller, Taylor, & Neilsen-Hewett, 
2009). A sample of 699 children was selected to participate, between birth and four years 
of age. Although this study informed several high quality research papers, the sample was 
not nationally representative. More recently, Growing Up in Australia: The Longitudinal 
Study of Australian Children has been commissioned using a nationally representative 
sample, and this is discussed further in Chapter 3.  
Age of enrolment in child care arrangements.  
Attachment theory often underpins research on non-maternal child care during the 
first year of life. Since the use of the Strange Situation (see Ainsworth & Wittig, 1969) in 
child care research, concerns have been raised regarding associations between disrupted 
attachments and day care (see Gamble & Zigler, 1986). Belsky (Belsky, 1986; 1988; 
Belsky & Rovine, 1988) in seminal work in this area highlighted concerns regarding 
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attachment, and high dose day care in the infant years. This work has come under 
criticism, however, leading to new studies being undertaken.  
Concerns have been raised about the use of the Strange Situation in day care 
contexts (NICHD, 1997a). The research paradigm has been suggested as not being 
equally appropriate for infants who do and do not experience daily separation from 
primary caregivers, as it was based primarily on the home environment (Clarke-Stewart, 
1988). Further, these past findings were interpreted without consideration of family and 
child covariates, little consideration was given to biased samples and there was minimal 
reporting of the fact that the majority of infants experienced secure attachments in these 
care settings. Therefore it is difficult to rely upon these findings.  
The NICHD-ECCRN (1997a) drew upon the Strange Situation in more recent 
research. It was concluded that the Strange Situation is appropriate for both home and 
centre-based contexts, removing an earlier criticism of Belsky’s work. Once this was 
determined, the use of the Strange Situation revealed no association between insecure 
infant attachment and the child care variables of dosage or quality. Interestingly, though, 
associations were revealed between the child care variables of quality and multiplicity, 
coupled with maternal sensitivity, and attachment security. A limitation of this, however, 
was the outcome being measured at 15 months rather than in the first year of life, thus 
cannot be applied to infant enrolment in particular arrangements.   
Infant child care has been associated with child outcomes. Several studies have 
suggested a link between early (and consistent) child care and poor behavioural outcomes 
(e.g., Han, Waldfogel, & Brooks-Gunn, 2001; NICHD, 2003). Still, other previous 
research has suggested no links between early enrolment and outcomes (e.g., Burchinal et 
al., 1995). Interestingly, relatively few studies compare early enrolment and later 
enrolment with varying findings reported for studies that have compared age of entry 
(Jaffee, Van Hulle, & Rodgers, 2011). With studies suggesting age is an important factor 
to investigate regarding enrolment in centres (e.g., Loeb et al., 2007; Votruba-Drza, 
Coley, Koury, & Miller, 2012), this needs to be more strongly investigated within an 
Australian context. With concerns raised recently by Coley et al. (2014) about this 
concerning gap in the literature, the current research is timely and of importance.  
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Quality of child care arrangements.  
The quality of child care arrangements is associated with child outcomes. In 2007, 
Belsky et al. investigated the effects of quality on children’s development. Results 
indicated that high quality care had a positive relationship with outcomes. Specifically, 
Belsky et al. (2007) looked at long term effects of early child care on children’s 
functioning from four and a half years of age until the end of grade six. Although 
parenting was found to be a stronger predictor of outcomes, high quality child care 
predicted higher vocabulary scores in the early years of school. These findings reflected 
those from the NICHD (2005), whereby quality of child care was found to be associated 
with vocabulary scores at 15, 24, and 36 months. McCartney, Dearing, Taylor, and Bub 
(2007) also used NICHD data to report on school readiness, receptive language and 
expressive language for children from low income backgrounds. McCartney and 
colleagues noted that high quality child care services had positive influences on child 
outcomes. In fact, high quality child care was also found to improve the home 
environment of children from low-income backgrounds.   
Similar findings regarding subsamples have been reflected in other longitudinal 
studies. For example, in 2004, Votruba-Drzal, Coley and Chase-Lansdale examined child 
care and developmental outcomes for a sample of children from low-income families in 
Boston, Chicago and San Antonio. Using data from Welfare, Children and Families: A 
Three-City Study, they found higher levels of child care quality were modestly associated 
with improvements in children’s socio-emotional development. Quality, they found, was 
of particular importance to groups already at risk. This concept has been further explored 
by Burchinal, Vandergrift, Pianta and Mashburn (2009). Similar to Votruba-Drzal et al. 
(2004), they investigated associations between quality of child care arrangements and 
outcomes for low-income children. The quality of teacher-child interactions was 
associated with social competence ratings, and high quality care predicted lower levels of 
behavioural problems for this sample.  
Lower quality care has also been found to have a relationship with later 
developmental outcomes. NICHD results have suggested associations between lower 
quality child care and lower academic achievement and cognitive development (NICHD-
ECCRN & Duncan, 2003). Similar results are reported by other key studies, such as the 
California Welfare Reform Project Study (Loeb, Fuller, Kagen, & Carrol, 2004) and the 
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Gotenberg Child Care Study (Broberg, Wessels, Lamb, & Hwang, 1997). Associations 
have also been proposed between child care quality and social-emotional outcomes. The 
National Child Care Staffing Study indicated children with poor quality care had more 
difficult behaviours in kindergarten and preschool (Howes, 2000; Howes & Hamilton, 
1993). Similar findings were reflected in the Gotenberg Child Care Study (Campbell, 
Lamb, & Hwang, 2000). Overall, these, and similar studies, have indicated that quality of 
care arrangements have both short and long term impacts upon children’s development 
(Fenech, Sweller, & Harrison, 2010).  
Recently Gialamas, Mittinty, Sawyer, Zubrick and Lynch (2014b) used LSAC 
data to examine child care quality on children’s cognitive and social-emotional 
development. This study was of importance, as often studies of quality focus solely on the 
United States of America context. Giving valuable information, due to contextual 
differences (e.g., Tayler et al., 2013), this study was the first to use a national cohort to 
look at effects of the quality of child care on developmental outcomes. Findings 
suggested high quality relationships to be associated with positive prior to school 
competency scores as well as social and emotional behaviour scores. These associations 
did, however, weaken when outcomes were again measured at 6 to 7 years of age. 
Activities in child care were not associated with children’s development, an interesting 
finding requiring further exploration. Although providing important information on the 
relationship between quality and outcomes for Australian children, this study does not 
investigate this quality of care for infants and calls for further investigation into assessing 
validity of measures used. This will be addressed through the current work.  
Type of child care arrangements.  
The type of child care accessed by children varies. Of these experiences, centre-
based care is perhaps of most concern within the literature. Several significant studies 
have proposed a relationship between centre-based care and behavioural outcomes. 
Specifically, this relationship has been proposed as being negative, with children in 
centre-based care displaying poor behavioural outcomes (e.g., Belsky, 2001; Belsky et al., 
2007; Loeb et al., 2007). Comparing these children to those in differing care 
arrangements, children in informal care have been found to have less concerning 
behaviours compared to children in centre-based care (Harrison, 2008). Of interest, then, 
would be whether the timing of centre-based arrangements played a role in this 
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association, and whether continued enrolment in this care type across the early years 
influences behavioural outcomes. This will be addressed in the current program of 
research. 
A negative relationship has also been reported between centre-based child care and 
health (Abner et al., 2013; Dmitrieva et al., 2007; Loeb et al., 2007; Rovers, Zielhuis, 
Ingels, & van der Wilt, 1999), with increased instances of ill health noted for children in 
centre-based child care compared to children in home based care. Using longitudinal data, 
the NICHD-ECC (2005) confirmed suggestions that group care, defined as more than six 
children in care, significantly increased rates of ill health at 2 to 3 years of age. Within 
Australia, a recent report drawing upon Harrison et al. (2009) data argued that long day 
centre attendance was associated with concurrent acute infections and parent-reported low 
physical health (Scully, 2014). It is suggested that exposure to larger groups of children 
may, in part, be an explanation behind this trend. Of particular interest in investigating 
this trend further would be to take a longitudinal approach to early child care experiences 
and later outcomes, investigating whether timing or cumulative enrolment plays a 
significant role, and whether health impacts extend beyond the early years.  
Centre-based care has been proposed to have a positive influence on language and 
cognitive outcomes. This type of care has been associated in the NICHD study with gains 
in language development (e.g., NICHD, 2000, 2005; NICHD & Duncan, 2003). The 
NLSCY data supported this positive association in previous work (Kohen, Hertzman, & 
Willms, 2002). However, more recent data by Tran and Weinraub (2006) contradicted 
this finding, suggesting it is actually family caregivers that have a positive influence on 
language comprehension performance. Cognitive outcomes have also been examined, 
usually in conjunction with language outcomes. Although NLSCY data have suggested 
no association exists (Lefebvre & Merrigan, 2002), Loeb et al. (2007) have indicated 
centre-based care at 2 or 3 years of age to be associated with elevations in math and 
reading scores in Kindergarten. It is of interest, then, to examine these effects for infant 
enrolment. With contradictions noted regarding the role of the type of child care 
experienced and academic outcomes, further exploration is required.  
Hours spent in child care arrangements.  
Relationships between amount of time in care and later social-emotional outcomes 
have been proposed. NICHD data, drawn upon in several of the studies reviewed, have 
linked hours of care to externalising behaviour issues (McCartney et al., 2010), elevated 
 61 
 
problem behaviours (Belsky, 2009) and increased behavioural issues at age two, four and 
in kindergarten (NICHD, 2003). In contrast, a report released in 2005 suggested that the 
amount of time in care was not a significant predictor of later social-emotional outcomes 
(NICHD, 2005). This discrepancy in findings may in part be explained through how 
categories of dosage are classified. That is, whether it is across all arrangements, grouped 
into categories or treated as a continuous variable, for example. Supporting findings from 
the NICHD (2005) more recently were findings from Zachrisson, Dearing, Lekhal and 
Toppelberg (2013). Their study suggested there was minimal evidence suggesting a link 
between high dose child care and externalising problems. However, this finding was 
based on a sample of children accessing high-quality child care, thus perhaps explaining 
the inconsistency in findings between this study and those drawing upon data from the 
NICHD. The influence of amount of time in care, then, is also dependent upon other child 
care variables.  
Comparable to the reported results from the NICHD, results from the 
Neighbourhood Nurseries Initiative indicated that there are associations between hours of 
care and antisocial behaviours (Mathers & Sylva, 2007). Specifically that longer hours 
spent in child care predicted an increase in children’s problem behaviours. This negative 
relationship has been further supported by results from Australian studies. Drawing upon 
the LSAC dataset, Harrison (2008) found that hours of care were related to increased 
behaviour problems such as internalising and externalising issues prior to school. This 
finding was replicated by Leigh and Yamauchi (2009), who found children in the LSAC 
study who were in longer hours of care were likely to have poorer behavioural outcomes. 
The studies drawing upon the LSAC, however, were limited due to data availability. That 
is, they were unable to investigate the influence of early amount of care upon 
developmental outcomes in the early years of school as these data were not yet available. 
Subsequent releases of data, however, enable researchers to investigate this association, 
which will be undertaken by this thesis.  
Although results from several studies have suggested that there is a negative 
relationship between quantity of care and later outcomes, positive findings have also been 
noted. For example, Melhuish, Sylva, Sammons, Siraj-Blatchford and Taggart (2001) 
found associations between quantity of care and higher social outcomes at three years of 
age. That is, children experiencing longer hours of child care were rated as more 
cooperative, more social and having a high level of confidence when compared to their 
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peers. In keeping with positive associations between hours of care and developmental 
outcomes, data from Welfare, Children and Families: A Three-City Study found high 
dose hours in child care were linked to a decrease in problem behaviours (Votruba-Drzal, 
Coley, & Chase-Lansdale, 2004). It can be seen, therefore, that the literature to date 
cannot conclusively state whether the relationship between amount of time in care and 
social-emotional outcomes is of a positive or negative nature. Further research is required.  
Amount of time in care has also been linked to cognitive outcomes. Longer hours 
of child care have been associated with poorer school adjustment in the Child Care 
Choices study (Bowes et al., 2009), providing support for previous work suggesting a link 
between  high dose care in the early years and lower learning capabilities in the early 
years of school (e.g., Harrison & Ungerer, 2000). Findings from these studies, therefore, 
suggest a negative relationship between hours in care and later cognitive outcomes. In 
contrast, however, findings drawn from the NICHD have failed to reach such 
conclusions. Results suggest amount of time in care does not contribute towards 
children’s cognitive or language skills by age three (e.g., NICHD, 2000). Contention 
exists in the literature, therefore, regarding the association between amount of time spent 
in child care arrangements and cognitive outcomes. Evaluation of this discrepancy reveals 
inconsistencies in how amount of time is constructed, for example, cut off points for 
different categories. Further, the interaction of amount of time in care with other patterns 
of care on outcomes contributes towards variations in findings. As a result, it is of 
importance for future research to investigate this association further.   
Drawing upon previous research into health and child care, literature has 
suggested a negative relationship between health and hours spent in child care 
arrangements. Although most research has focussed upon concurrent health outcomes, a 
serious limitation of the research base, associations between high dose care and increases 
in respiratory problems, ear infections (Gordon, Kaestner, & Korenman, 2007) and 
eczema (Cramer
 
et al., 2011) have been noted. Harrison et al. (2009) also proposed that 
there was a relationship between attendance at long hours of care and poor health 
outcomes, especially for those in centre-based arrangements. A longitudinal approach to 
examining this relationship would make a significant contribution to the knowledge base.  
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Multiplicity and stability of child care arrangements.  
Defining multiplicity is complex. Neilsen-Hewett et al. (2014) suggest that there 
are four potential ways of defining this term. The first is by drawing upon multiplicity as 
referring to changes in settings or caregivers. The second is defining multiplicity as 
changes to a caregiver in a daily setting. The third method looks at duration of time spent 
with a caregiver or attending a child care arrangement and the fourth is use of multiple 
concurrent arrangements. For the purpose of this research, two main definitions will be 
used. Drawing upon the work of de Schipper, Travecchio, van Ijzendoorn and van Zeijl 
(2004), one focus point will be on multiple arrangements across time. For ease of analysis 
and interpretation, this will be referred to as stability in arrangements. Second, drawing 
upon Claessens and Chen (2013), Chen (2013) and Harrison et al. (2009), multiplicity 
will refer to number of concurrent arrangements.   
Many longitudinal datasets have been used to examine multiple care arrangements 
and language development. NICHD data have revealed associations between multiple 
concurrent child care arrangements and later language comprehension for children up to 
15 months of age. Specifically, Tran and Weinraub (2006) concluded that multiple child 
care arrangements involving informal and formal care negatively predicted language 
comprehension. However, multiple care arrangements in high quality child care settings 
predicted higher language scores. These findings have been supported in other research 
which draws similar conclusions.  Analysis of data from the Child Care Choices study 
suggested children attending two or more simultaneous care arrangements had higher 
scores on language by preschool compared to children only attending one setting (Bowes 
et al., 2009). These findings, then, suggest an association between multiple child care 
settings and language scores.    
Research seems in agreement regarding the influence of multiple care 
arrangements on children’s later behavioural outcomes. That is, much of the literature 
suggests that multiple care arrangements have a negative influence on children’s 
behavioural outcomes. For example, the Sydney Family Development Project and Child 
Care Choices both concluded that children with more care arrangements were rated by 
their teachers as having more difficult behaviours (Bowes et al., 2009; Harrison & 
Ungerer, 2000; Love et al., 2003). Bowes et al. (2009) reported that multiple care 
arrangements contributed to poor pro-social behaviours and conflict in teacher-child 
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relationships. Similarly, Harrison et al. (2009) demonstrated associations between 
multiple child care arrangements and an increase in problem behaviours. Recently, 
Claessens and Chen (2013) suggested children moving from single or no non-parental 
care arrangements to multiple arrangements at 4 to 5 years of age were likely to have pro-
social and conduct behaviour problems. These findings were reflected previously in a 
study conducted by Romano, Kohen, and Findlay (2010). Using regression analyses, the 
researchers tested for direct and indirect relationships between child care, family factors 
and multiple care arrangements on children’s behaviours in the years prior to the 
commencement of formal schooling. Multiple concurrent care arrangements were found 
to be associated with higher rates of physical aggression. The sample of this study, 
however, was deemed not representative of any specific population and thus results 
cannot be applied in other contexts. Still, the negative nature of these results warrants 
further investigation.  
Relationships between multiplicity and health outcomes have recently become a 
focus for researchers. Using data from the ECLS-B, Chen (2013) investigated the 
relationships between multiplicity and health problems of 7,150 children. Employing 
random effects and fixed effects regression models, multiplicity was found to be 
associated with ear infections, gastrointestinal issues and asthma. This, then, placed 
multiplicity as a risk factor for health outcomes. When potential risk factors for 
development are identified, it is important to explore associations in depth. This thesis 
will explore this association further, drawing upon Australian data.  
In this thesis, as previously stated, stability of care arrangements refers to changes 
in child care provision across time. Links have been proposed above between stability of 
child care arrangements and child outcomes. For example, Romano, Kohen and Findlay 
(2010) suggested that instability was related to poorer behavioural outcomes. Similarly, in 
2003, Love and colleagues found that multiple changes in child care arrangements were 
detrimental for child adjustment. Similar findings have been reported in Australia using 
data from the Child Care Choices with findings demonstrating that instability in care 
arrangements was associated with poorer behavioural outcomes (Bowes et al., 2009). 
Instability has also been proposed to influence emotional wellbeing, with studies finding 
a link between instability in child care arrangements and emotional problems (Bacharach 
& Baumeister, 2003; Loeb et al., 2004; Youngblade, 2003). These studies suggest, 
therefore, that changes in child care arrangements are associated with negative social-
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emotional outcomes. However, conclusions cannot be drawn regarding this relationship, 
as limited Australian data using a national cohort exists regarding stability of child care 
and later child outcomes, a gap to be addressed in the current research.  
Factors influencing the path between early child care experiences and child 
outcomes 
Early competencies have long been considered strong predictors of future 
outcomes. Many studies have investigated the links between early skills and later 
academic achievement and economic outcomes (e.g., Heckman, 2006). Literature stresses 
the importance of school readiness skills for the initial transition period as well as long 
term outcomes (e.g., Duncan et al., 2007). For example, early math, reading and attention 
skills have been identified as essential for later success in the academic domain (La Paro 
& Pianta, 2000; Yen, Konold, & McDermott, 2004). Further, language skills prior to 
school have been suggested as contributing significantly to school adjustment and later 
academic achievement (NICHD-ECCRN, 2005). In Australian work, Bowes et al. (2009) 
suggested that early numeracy and literacy skills are predictive of later outcomes. In fact, 
their research suggested that the main predictors of achievement were not child care 
factors, but, instead, children’s previous skills in literacy and numeracy. However, it was 
found that early child care experiences strongly influence prior to school competencies. 
This, then, creates an interesting point for the current research. That is, that early child 
care experiences influence prior to school competencies which, in turn, influence the 
outcome variables. This potential relationship is of importance to investigate and has not 
previously been examined in-depth.  
Child care research has begun to focus upon the role child and family 
characteristics play in moderating the effect of experiences on outcomes. For example, 
Philips, Fox and Gunnar (2011) proposed that children experience child care differently 
due to individual differences in temperament and children’s ability to regulate stress 
levels. Phillips and colleagues argue that these individual differences in child 
characteristics mean that children will have very different experiences in child care 
leading to variations in outcomes. Similarly, drawing upon the NICHD dataset, Pluess 
and Belsky (2009) examined interactions between temperament, child care experiences 
and behavioural outcomes and social competence at 54 months of age and in 
kindergarten. Through multiple regression analyses, behaviour problems and social 
competence were found to be linked to both temperament and quality of care. That is, 
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quality of care and temperament both interacted to influence outcomes. The interaction 
between these two terms requires further research in an Australian context. 
Previous research does not always agree upon the role of child characteristics in 
moderating child care influences. For example, Belsky (1998) and Love and colleagues 
(2003) suggested a moderating link to exist between child sex and developmental 
outcomes. However, this is in contrast to previous findings suggesting no moderation 
between hours or type of care and child sex on, in this case, externalising behaviours 
(e.g., Belsky et al., 2007; NICHD ECCRN, 2000, 2003). Further, research has suggested 
that child care moderates the influences of, for example, socioeconomic status on child 
outcomes (e.g., Dearing, McCartney, & Taylor, 2009), however fails to explore the 
moderating role of socioeconomic status on the relationship between child care and 
outcomes. This, then, leads to further questions regarding the moderating effects of not 
only the aspects presented here, but alternate child and family characteristics not yet 
explored as moderating variables. Addressing these concerns will contribute unique and 
important information to the literature base.  
Limitations of previous research.  
Limitations were noted within the studies presented in the literature review, which 
suggest potential gaps in the literature base. Several key studies presenting high quality 
results are limited by the decade within which the data were collected. For example, data 
presented by Belsky (1988) suggested a relationship between attachment problems and 
non-maternal child care. However, more recent studies have suggested no such 
relationship (e.g., NICHD-ECCRN, 1997a). In part, this may be due to the underpinning 
beliefs of society, whereby infant enrolment in child care was not commonly accepted 
(Baxter, 2013). More recent research is required, which this thesis provides.  
The measures used to examine early child care experiences also contribute to 
limitations of the research base. Ill-defined terminology has led to discrepancies within 
the literature. For example, a definition of quality has not been universally accepted. 
What is classified as high quality in, for example, Sweden, may not be the same definition 
adopted by research in, for example, the United Kingdom. Clear definitions of key terms 
with an easily replicable quality measure are, therefore, required.   
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Research must be interpreted within the context that it is conducted. Love et al. 
(2003), for example, suggested generalising findings were only appropriate once the 
context within which the results were obtained were explored. Perhaps, in part, due to the 
underpinning differences in family welfare systems, policies and practices (e,g., Ishimine, 
Wilson, & Evans, 2010). Context specific interpretations of findings are especially 
sensitive for child care research focussing on quality.  Harrison et al. (2009) produced an 
argument stating external regulatory systems applied in child care may influence 
investigations into quality of child care. Use of these systems in research, often resulting 
in differential compliance, have the potential to present a wide variety of quality ratings, 
limiting the applicability of research into quality of child care to the context within which 
it was conducted (Gialamas et al., 2014b). The context specific nature of previous 
research, therefore, must be considered.  
An important limitation of much of the previous research is the age at which child 
care experiences and outcomes are examined. Previous investigations into research 
literature on child care experiences have suggested the main age of focus for centre-based 
child care research is 3 to 4 years of age (Coley, Lombardi, Sims, & Vortuba-Drzal, 
2013), limiting the applicability of findings for infants.  With the infant years of 
significant importance for development (e.g., Coley et al., 2013), it is of concern infants 
have been less researched than older populations. Coley, Lombardi, Sims and Votruba-
Drzal (2013) highlighted concerns that cognitive outcomes for infants in centre-based 
arrangements have not been examined in the same depth as those for children in 
preschool, highlighting another gap in the literature needing to be filled. 
Child care research cannot be undertaken using a true experimental design (St 
Pierre & Rossi, 2006). Methods of analysis, therefore, have to account for potential 
external influences on outcomes. Child care research often employs regression analysis 
(Shpancer, 2006) in order to control for child and family covariates. A potential limitation 
of this approach was suggested by NICHD and Duncan (2003), whereby all potential 
contributing covariates cannot be controlled. Further, merely controlling for these 
variables does not allow their true nature to be investigated. Previous research by 
Harrison et al. (2009), for example, provides important and interesting data for the 
literature base. However, it does not take into account extensive controls, proposed by 
more recent research by Gialamas et al. (2014b), as important. It is necessary, therefore, 
that current research investigates the moderating effects of multiple variables (Erel et al., 
2000). Several child and family characteristics should be taken into consideration in 
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future research (e.g., Côté, Vaillancourt, Leblanc, Nagin, & Tremblay, 2006; Hammen, 
2003; Kim-Cohen, Moffitt, Taylor, Pawlby, & Caspi, 2005). Therefore investigation into 
child care and potential implications on outcomes needs to consider the moderating effect 
of child and family characteristics, as well as the mediating effects of prior to school 
competencies, often overlooked in the current literature base.   
Early competencies have long been considered strong predictors of future 
outcomes. With many studies highlighting the importance of early skills (e.g., Heckman, 
2006; NICHD-ECCRN, 2005) it is of interest to researchers to understand the mediating 
role these skills play when examining child care associations with developmental 
outcomes, an overlooked within the current research base. It is important, then, to take 
these competencies into consideration when investigating the impact of child care 
experiences on child outcomes, presenting a first of its kind research findings for the 
Australian context.  
The need to look longitudinally at early child care experiences was a limitation 
noted in the literature. Long term profiles of children’s early child care experiences were 
not explored, and these profiles were not associated with later outcomes. Continued 
attention needs to be paid to the early experiences of child care and the associations 
between these and later outcomes, to see whether government efforts to promote ECC 
should extend down to these very early years (Coley et al., 2014).  
2.6   Model of Child Care Influences 
Early childhood lays foundations for development. Multiple interactions and 
processes coalesce to create a complex context for development during this period. With 
this in mind, an ecological approach to understanding development, which takes into 
account reciprocal relationships and spheres of influence, underpins this program of 
research and helps shape a unique and emerging model of child care situated in an 
Australian context.  
Ecological models are often underpinned by Bronfenbrenner’s Ecological Systems 
Model, emerging in the 1970s. This model highlights the importance of studying 
development in context. By 1986 a surplus of studies focussed on context without 
development (Bronfenbrenner, 2005). This required further modifications to the 
Ecological Systems Model to focus more on the importance of proximal processes within 
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the environment. This Bioecological Model forms the major theoretical framework for the 
current program of research. From this theoretical perspective, development is viewed as 
a function of individual characteristics, environmental contexts and as a dynamic system 
which changes over time (Peisner-Feinberg et al., 2001). This is illustrated in Figure 2.1.  
 
Figure 2.1. Bioecological model of child development (adapted from Bronfenbrenner, 
2005). 
The role of early child care in the development of children is the focus of this 
current program of research. Noting that development is multidimensional and influenced 
by ecological variations to experiences (Bronfenbrenner, 1979) enables identification of 
internal and external factors that contribute towards developmental outcomes. Internal 
factors, such as sex and temperament, and external factors, such as the physical child care 
setting, may influence outcomes. A relationship is hypothesised between child and family 
characteristics and early child care experiences. Further, a relationship is predicted 
between these factors and child outcomes. These aspects are hypothesised to interact and 
influence outcomes as individual systems, as a group system and as mediating and 
moderating systems. The child care system, therefore, cannot be examined as an isolated 
influence on developmental outcomes, rather as an important element in a larger system 
of influences (see Figure 2.2). This proposed model suggests child outcomes are 
influenced not only by early child care experiences, but also by characteristics of the 
family, prior to school competencies, the child’s individual characteristics and the 
Macrosystem 
Exosystem 
Mesosystem 
Microsystem 
Individual child 
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constraining overall political environment. In addition, the model is suggesting early child 
care experiences to be influenced by child and family characteristics as well as the 
context within which the system is placed. This forms the underpinning theoretical model 
for the current program of research.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Figure 2.2. Hypothesised model illustrating the relationships between early child 
care experiences, internal and external contextual factors, and child outcomes. 
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2.7 Conclusions 
Non-parental child care arrangements have become an increasingly prominent part 
of the lives of Australian children. Trends reveal a significant increase in the use of non-
parental child care arrangements over the past 30 years. Government support in the form 
of funding, increased accessibility of child care and the ability to monitor the quality of 
care are several reasons proposed behind this trend (NCAC, 2006). Although many 
studies have suggested child care plays an important role in development (e.g., Belsky et 
al., 2007), early child care experiences continue to be a source of ongoing professional 
and personal debate. 
The introduction of the Child Care Act (1972) instigated change across Australian 
formal non-parental child care systems. Influenced by maternal discourse, facilitation of 
maternal employment and economic prospects, the Child Care Act (1972) restructured 
long day care centres through funding protocols. In time, the family day care sector and 
for-profit centres were also restructured through these protocols. Initially concerned with 
providing placements for children, the focus of policy makers has since shifted towards 
ensuring high quality placements for all children. Although recent times have seen a shift 
in child care quality management, the QIAS was prominent in shaping the current quality 
of child care arrangements. Built upon State and Territory licensing, they provide a 
minimum standard of operation for services. Since their implementation, quality of child 
care in Australia has reportedly increased (Harrison et al., 2006).  
Variations in outcomes for children based upon quality of child care (e.g., Belsky 
et al., 2007; Love et al., 2003; Vandell & Wolfe, 2000) and patterns of care (e.g., 
Claessens & Chen, 2013; Morrissey, 2009; Vandell, 2004) have been suggested in the 
literature. Contention exists within previous research regarding the long term effects of 
early child care experiences on developmental outcomes. For example, high quality child 
care experiences have been linked to social-emotional benefits (Harrison, 2008). In 
contrast, early child care experiences have also been associated with teacher-child 
relationship problems (Bowes et al., 2009) and anti-social behaviours (Sylva et al., 2003). 
With the importance of the early years for future development being well established 
(e.g., Duncan et al., 2007), it is of concern that there is a paucity of longitudinal data 
investigating the relationships between early child care experiences in Australia and 
developmental outcomes. 
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The following chapter outlines the methodology of this program of research. This 
chapter will discuss the benefits of secondary analysis of longitudinal datasets, and 
introduce the LSAC study from which this research drew its data. Chapter 3 then 
describes the current research project, beginning with outlining sample selection and 
measurement instruments. Then, attention is given to each study, specifically, outlining 
data preparation and data analysis. This section concludes with a look at ethical 
considerations.  
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CHAPTER 3:  RESEARCH DESIGN AND METHODS 
3.1 Introduction 
This program of research explores early child care experiences for Australian 
children. Specifically, early child care experiences over time will be investigated, with 
particular consideration given to the quality of centre-based child care arrangements. 
Relationships between these early child care experiences and later child outcomes will be 
explored.   
This thesis uses data from Growing Up in Australia: The Longitudinal Study of 
Australian Children (LSAC) to inform analyses. Through use of this data, exploration of 
longitudinal child care experiences is possible providing increased understanding about 
the relationships between early child care experiences and later outcomes. This nationally 
representative, high quality dataset contributes significantly to the overall quality of this 
thesis, and will be discussed in the following section.  
This chapter provides an overview of the methodology of this research which 
addresses limitations identified in the literature base, discussed in the preceding chapter. 
The initial section of this chapter examines the benefits of secondary analysis of 
longitudinal datasets, provides an overview of the design, sampling frame and data 
collection techniques of the LSAC study and concludes with the value of analyses using 
the LSAC data. The remainder of this chapter will describe and discuss the methodologies 
used for the three studies comprising this program of research. The first study investigates 
the structural properties of quality measures contained in LSAC, to look at the quality of 
centre-based child care in Australia used by infants. The second study focuses on child 
care experiences for two subsets of children enrolled in centre-based child care during 
infancy. It provides information on the type of child care accessed, number of hours spent 
in child care, the number of concurrent child care arrangements, the stability of child care 
arrangements and the quality of centre-based child care settings accessed. The final study 
examines the associations between child care experiences, identified in Study 2, and child 
outcomes. This chapter will conclude with a discussion of ethical issues.  
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3.2 Secondary Data Analysis  
Conventionally, economists and sociologists have used longitudinal datasets to 
investigate income and social inequalities within and across national contexts. 
Information on causation, prognosis, stability and change can be extracted from 
longitudinal studies due to the use of repeated measures over time (Sanson et al., 2002). 
Longitudinal studies of children and families, therefore, are increasingly funded by 
governments to inform social, family and educational policies (Brooks-Gunn, Berlin, 
Leventhal, & Fuligni, 2000; Hofferth, 2005). These pre-established datasets allow 
researchers to address research objectives that may otherwise go unexplored for the 
general population and for specific populations.  
Using secondary data analysis has multiple benefits for data users. For example, 
they provide the capacity to examine risk and protective factors in children’s lives as well 
as factors that influence life trajectories (Wagner, Kutash, Duchnowski, & Epstein, 2005). 
Further, high quality studies have the potential to produce rich, quality information 
(Smith, 2008). These high quality studies provide a large sample size and population 
representation that increases the generalisability of the findings to the larger population 
from which the sample was drawn (Brooks-Gunn et al., 2000). Researchers are able to 
access these high quality, large-scale population studies at relatively low cost due to the 
substantial financial investment by governments, making this an economical approach to 
research. Without these data sets, many researchers would not have the funding to 
conduct large-scale studies.  
3.3 Growing Up in Australia: The Longitudinal Study of Australian Children 
(LSAC)  
The Commonwealth Department of Families, Housing, Community Services and 
Indigenous Affairs (FaHCSIA, now the Department of Social Services) first initiated and 
funded LSAC in 2001 as part of the Stronger Families and Communities Strategy 
(Sanson et al., 2002). Four objectives underpin this policy: 
1. Helping families and communities build better futures for children;  
2. Building family and community capacity;  
3. Supporting relationships between families and the communities they live in; and  
4. Improving communities' ability to help themselves.  
                         (Gray & Smart, 2008) 
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Researchers from several disciplines were consulted to design the study. Seven 
broad research questions informed the development of LSAC:  
1. How well are Australian children doing on a number of key developmental 
outcomes?  
2. What are the pathway markers, early indicators, or constellations of behaviours 
that are related to different child outcomes?  
3. How are child outcomes interlinked with their wider circumstances and 
environment?  
4. In what ways do features of children‘s environment (such as families, 
communities and institutions) impact on child outcomes?  
5. What helps maintain an effective pathway, or change one that is not promising?  
6. How is a child’s potential maximised to achieve positive outcomes for children, 
their families and society?  
7. What role can the government play in achieving these outcomes?  
The study and dataset are managed by the Australian Institute of Family Studies, 
with the Department of Social Services also involved. The data collection agency, the 
Australian Bureau of Statistics, is also involved in this management. Government 
departments commissioning analyses are able to access the dataset, as can registered 
users, such as academic researchers and post-graduate students, through licensing by the 
Department of Social Services.  
LSAC is unique. No previous Australian study exists on the development of 
children which is nationally representative, on a large-scale, uses broadly focused 
measurements and has a longitudinal design. Ongoing funding for LSAC has been 
confirmed until 2018. 
3.3.1 The LSAC design. 
 
The LSAC uses a cross-sequential research design. Multiple cohorts are tracked 
across time allowing for both cross-sectional and longitudinal analyses (Sanson et al., 
2002). Two cohorts of children were recruited for LSAC: a Birth Cohort (under 12 
months of age at the first wave of data collection) and a Kindergarten Cohort (4 to 5 years 
of age at the first wave of data collection). Data collection occurs biennially (Sanson et 
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al., 2002). Wave 1 data collection was completed in 2004, Wave 2 data collection was 
completed in 2006, Wave 3 data collection was completed in 2008, Wave 4 data 
collection was completed in 2010, Wave 5 data collection was completed in 2012 and 
Wave 6 data collection will be completed in 2014.  
Information is gathered from multiple informants about the child’s development 
and learning across a range of contexts (Gray & Smart, 2008). Data from Parent 1 (the 
child’s primary carer) are collected through face-to-face interviews and self-completed 
questionnaires. Parental permission is also obtained to send a mail-back questionnaire to 
the child’s non-parental carer or teacher.  
3.3.2 The LSAC sampling frame. 
A stratified two-stage clustered sample design was employed to ensure a broadly 
representative sample (Soloff, Lawrence, & Johnstone, 2005). Recruitment occurred 
through the Health Insurance Commission, using the Medicare Database. Initially, 
postcodes across Australia were selected, with removal of those with too few children or 
those in remote areas. Then, a random selection of children within two age ranges was 
made within these postcodes (Birth Cohort and Kindergarten Cohort). On average, 10 to 
20 children were identified, per cohort, per postcode. The final sample recruited 
contained 5,107 children for the Birth Cohort and 4,983 children for the Kindergarten 
Cohort. These samples were deemed nationally representative. However, to ensure this 
was the case, comparisons have been made with census data reported by the ABS. Shown 
in Table 3.1, ABS data have been age matched with data from the Birth Cohort, with 
results concurring that LSAC samples are nationally representative.   
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Table 3.1 Responding sample characteristics  
% sample (LSAC)/ 
population (ABS) 
  Birth Cohort 
0-1 year of 
age 
ABS 2-3 years 
of age 
ABS 4-5 years 
of age 
ABS 
Study Child       
Male 51.2 51.4 51.1 51.4 51.4 51.4 
Only child 39.5 39.4 19.3 24.4 10.3 13.4 
ATSI
a
 4.5 4.3 3.9 4.3 3.4 4.5 
Mother       
EAL
b
 14.5 18 13.4 18.5 7.6 18.2 
Family       
Couple family 90.7 88.3 89.0 85.1 88.9 82.5 
3 or more children 23.7 25.1 31.6 30.0 41.5 38.7 
Lives in capital city 62.5 64.9 61.9 64.4 61.6 62.8 
Note: Taken from “Data User Workshop: Melbourne: 14 November 2011” by Australian Government 
Institute of Family Studies, 2011, p.8.  
a
 Aboriginal and/or Torres Strait Islander background. 
b
 English as an additional language.  
 
3.3.3 Data analysis using the LSAC data.  
The need for longitudinal studies in an Australian context has been discussed in 
the literature. A reliance on cross-sectional research designs has placed limitations on the 
generalisability and breadth of past research (Nicholson, Sanson, Rempel, & Patton, 
2007). Further, limited studies have been commissioned examining families and 
environments in the current context. The LSAC study, therefore, is considered timely.  
The main purpose of LSAC is to provide data to inform policies concerned with 
child development (Gray & Sanson, 2005; Sanson, Johnstone, LSAC Research 
Consortium & FaCS LSAC Project Team, 2004). This includes policy areas such as child 
care, child health, family support and education. While funding is provided for the 
development, implementation and monitoring of the study, it is not provided for data 
analyses. Instead the dataset has been made available for both Federal and State 
Government departments. Government departments are able to commission analyses of 
data in specific areas of interest. The independent use of LSAC data is also encouraged 
and promoted by the Strategic Policy Section of the Department of Social Services, which 
enables academic researchers and post-graduate students to access it on the provision that 
they become registered data users. Approval for the use of Wave 1, Wave 2, Wave 3 and 
Wave 4 data was received for this program of research.  
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3.4 The Current Research 
The overall aim of the current research was to investigate early, non-parental child 
care arrangements for Australian children and associations between these early child care 
experiences and later child outcomes. Three studies addressed this aim and are outlined in 
the following sections. This program of research used LSAC data at Wave 1, Wave 2, 
Wave 3 and Wave 4 for the Birth Cohort. At Wave 1 children in the Birth Cohort were 
aged 0 to 12 months, at Wave 2 they were aged 2 to 3 years, at Wave 3 they were aged 4 
to 5 years and at Wave 4 they were aged 6 to 7 years.  
3.4.1 Sample selection. 
The samples for the current research were drawn from the 5,107 children in the 
LSAC Birth Cohort. Figure 3.1 illustrates the sample selection process for each study. 
Overall for this program of research, children were identified as eligible if sufficient data 
on key variables were available. A reduction of sample size of the original LSAC total 
occurred primarily due to attrition, followed by, for subsamples, the lack of identification 
on key variables or missing data.  
For Study 1, the focus was on children who were in centre-based arrangements as 
infants.  There were 514 children identified as attending centre-based arrangements at the 
2004 data collection point. As Study 1 relied on reports of quality which were 
administered and collected at Wave 1, this restricted the sample to children who had 
started centre-based child care at the time of data collection. That is, due to the timing of 
data collection, some children who entered centre-based arrangements in the first year of 
life were not identified at the infant year data collection point. It was not considered a 
limitation that all children potentially in centre-based child care were not captured for 
Study 1 as there were sufficient data available to examine the structural properties of the 
quality measures. 
For Study 2, the focus was on infants enrolled in centre-based arrangements prior 
to 12 months of age. To ensure all children who began child care prior to 12 months of 
age were selected, and not just those identified at the Wave 1 data collection time point, a 
derived variable made available in later releases of the LSAC dataset was used. This 
variable used existing data and data gathered from Parent 1 across waves to identify all 
children in non-parental child care prior to 12 months of age. To further identify samples 
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of interest, only children who were in centre-based arrangements at this age were 
selected. These variables were then used to investigate child care experiences in Study 3. 
However, Study 3 also included the entire Birth Cohort for comparative analyses, in order 
to examine a wide variety of care experiences and the relationships between these 
experiences and outcomes. Figure 3.1 illustrates the sample selection process for each 
study starting with the original LSAC sample, and these processes are discussed further in 
subsequent chapters.  
 
 
 
 
 
 
 
 
 
 
 
Figure 3.1. Overview of sample selection for each study. 
3.5 Measurement Instruments  
This program of research drew upon data from Wave 1, Wave 2, Wave 3 and 
Wave 4 from the Birth Cohort of the LSAC dataset. This section provides information on 
measures used in the current research. First, measures relating to early child care 
experiences are presented. Second, items related to prior to school competencies are 
discussed. Third, measures relating to children’s social, academic and physical outcomes 
are presented. This overall section concludes with a discussion of control variables. Table 
3.2 provides an overview of the measures drawn upon for each study.   
 
 
 
Wave 1 
CCPQ data 
available  
(n = 229) 
 
First care 
arrangement 6 
months or 
younger 
First care 
arrangement 
centre-based 
(n = 298)  
First care 
arrangement 7 to 
12 months  
 
First care 
arrangement 
centre-based 
(n = 396)  
Sample Study 3  
LSAC Infant Cohort Wave 1 2004 (n = 5,107) 
All recruited participants. 
 
Wave 1 
NCAC data 
available  
(n = 417) 
 
Sample Study 1  Sample Study 2 
Centre-based child care 
attendance at Wave 1 
(n = 514) 
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Table 3.2 Overview of constructs drawn upon for Study 1, Study 2 and Study 3.   
 
Construct Measure/Items Study used 
  S1 S2 S3 
Child characteristics 
(Taken when the Study Child 
was 0 to 1 year of age) 
    
Child sex    
Aboriginal and/or Torres Strait Islander 
background  
   
English as an additional Language    
Special health care needs    
Temperament scales of irritability, 
cooperation and approachability  
   
Family characteristics 
(Taken when the Study Child 
was 0 to 1 year of age) 
Number of siblings in household    
Parents in the home    
Family member with a disability    
Maternal Global Health Measure    
Mother’s educational history     
Maternal employment    
Maternal separation anxiety    
Maternal K-6 Scale    
Household Income    
Socioeconomic Position     
Child Care Experiences  
(Taken at 0 to 1 and 2 to 3 years 
of age) 
Quality    
Type    
Amount    
Stability    
Multiplicity     
Age of entry into centre-based care    
Prior to School Competencies 
(Taken at 4 to 5 years of age) 
PPVT 
WAI 
   
 
Child Outcomes 
(Taken at 6 to 7 years of age) 
ARS Language and Literacy      
ARS Mathematical Thinking    
SDQ Emotional Symptoms    
SDQ Conduct Problems    
Global Health Measure      
 
3.5.1 Early child care experiences. 
Information on early child care experiences, with the exception of child care 
quality, was collected by Parent 1. Early experiences were measured when children were 
0 to 1 year of age and at 2 to 3 years of age. Items were drawn from the LSAC dataset 
following a thorough review of the literature.  
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Quality of child care arrangements. 
 Child Care Provider Questionnaire.  
Permission was obtained from the primary caregiver for data to be collected from 
non-parental carers. For the Birth Cohort, questionnaires were sent to the main child care 
setting. Where care was in a centre-based care arrangement, questionnaires were sent to 
the centre for completion by the child’s main carer.  
Data collected included: 
1. Teaching practices and resources; and 
2. Education and training of staff.  
Four categories, informed by Harrison et al. (2009), initially captured quality from 
this questionnaire and guided Study 1 analyses. Illustrated in Table 3.3, these were 
labelled structural features; practice features; provisions and resources; and organisational 
features. Study 1 will explore this in further detail, examining the overall structural 
properties of the data obtained from the carers. Findings from this study will be used to 
inform Study 2 and Study 3.  
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Table 3.3 Items related to quality taken from the Child Care Provider Questionnaire  
 
Note: Adapted from Harrison, L., Ungerer, G., Smith, S., Zubrick, S., Wise, S., Waniganayake, M. and the LSAC Research Consortium, (2009). Number 40: Child care and early education in Australia – The 
Longitudinal Study of Australian Children. Canberra: Commonwealth of Australia. 
 Title Explanation Information from carer  
1 Structural features of the 
program 
Demographic characteristics of staff and 
classroom information. 
 Age 
 Years of experience 
  Level of educational achievement or qualification  
 Field of study  
 Staff-to-child ratio 
2 Practice features of the 
program 
Carer-child interactions in play and routine care 
giving tasks.  
 Four items describing direct teaching or interaction in learning 
experiences  
 Two items describing direct teaching or interaction in routine care giving  
 Two items describing support and supervisory tasks related to 
teaching/interaction  
 One item describing difficult interaction  
3 Provisions and resources 
for play and learning 
The availability of materials for play and 
learning. 
 
 Two items for assessing space (for independent learning areas and for 
quiet time/rest)  
 Five items for assessing resources (to develop activities responding to 
children’s interests and to cover specific aspects of the program). 
 Specific areas assessed were: 
o a range of art and writing materials 
o a variety of books for independent access to stimulate interest in 
reading 
o a range of materials to support fine motor and problem-solving 
skill development such as puzzles, blocks and construction 
materials 
o a range of equipment to support gross motor skill development 
such as climbing frames, materials for obstacle courses, balls and 
tricycles  
4 Organisational features of 
the program 
The support carers experienced at work and the 
effectiveness of management practices for staff. 
 
 Five statements describing aspects of the workplace 
 An additional item was included for centre and school-based setting 
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National Childcare Accreditation Council (NCAC) data. 
During the time of data collection, the NCAC administered strands of the Child 
Care Quality Assurance Systems (CCQA). These systems, focussing on long day care and 
family day care, aimed to ensure high quality care for children across multiple domains 
through defining quality in child care, providing measurements of quality and by 
identifying areas requiring improvement (Australian Government Department of 
Education, Employment and Work Relations, 2011). For centre-based child care 
arrangements, the quality assurance measure was known as the Quality Improvement and 
Accreditation System (QIAS). The QIAS provided opportunities for stakeholders to have 
standards against which quality could be measured across care arrangements.  
The NCAC has data regarding quality on all centre-based child care arrangements. 
Data on 35 principles were collected by the NCAC in 2004 (Rowe, Tainton, & Taylor, 
2006). These informed 10 overall Quality Areas (QA):  
 QA 1 Relationships with children 
 QA 2 Respect for children 
 QA 3 Partnerships with families 
 QA 4 Staff Interactions 
 QA 5 Planning and evaluation 
 QA 6 Learning and development 
 QA 7 Protective care 
 QA 8 Health 
 QA 9 Safety 
 QA 10 Management 
Providers were rated as either unsatisfactory, satisfactory, of good quality or of 
high quality in each of these quality areas. Data from the NCAC were matched with the 
contact details of the care attended by children in the LSAC. The obtained match rate was 
78% for Wave 1 data (AIFS, 2011b). The LSAC dataset contains the 10 QIAS Quality 
Areas as separate indicators. Study 1 will explore these in detail, examining the overall 
structural properties of the data.  
Type of child care arrangements. 
Parent 1 was asked to select the main type of child care their child was receiving 
at each wave of data collection. Responses included centre-based child care 
arrangements, parental child care arrangements, family day care arrangements, 
grandparent care and care by a neighbour. For exploring early child care experiences, 
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children were grouped into parental child care, home or informal based child care and 
centre-based child care arrangements at each wave. As discussed in Section 1.2, previous 
research suggests categorising child care arrangements into formal (including family day 
care and centre-based care) and informal arrangements. With the focus of this research on 
centre-based arrangements, this type of care needed to be studied separately from family 
day care. Due to the vastly different environment in family day care compared to centre-
based child care, family day care was grouped with other home based care arrangements.  
Amount of time spent in child care arrangements. 
In the Parent 1 interview, parents were asked how many hours per week their 
child attended non-parental child care arrangements. Based on these data, children were 
then grouped into high (20 or more hours per week), medium (between 10 and 20 hours 
per week) and low (fewer than 10 hours per week) hours at each wave. Cut off points for 
high hours follow previously established protocols for the investigation of extensive time 
spent in child care arrangements (e.g., Belsky, 2001).  
Number of concurrent child care arrangements. 
In the Parent 1 interview, parents were asked how many non-parental child care 
settings their child attended concurrently, also known as “multiplicity” of arrangements. 
This variable includes all types of non-parental child care, and does not include parental 
care (i.e. care by the child’s parent). Although previous research has defined two settings 
or more as multiplicity (e.g., Claessens & Chen, 2013), it is also important to understand 
whether long term impacts exist for children in higher numbers of concurrent 
arrangements. Therefore, for the current research, multiplicity was defined as 1 care 
setting, 2 care settings, and 3 or more care settings at each wave. This allows 
examination of a possible relationship between outcomes and increases in number of 
child care arrangements (Morrissey, 2009).  
Stability of child care arrangements. 
In the Parent 1 interview, the primary caregiver was asked to record any changes 
to the primary child care arrangement since the previous interview. An overall stability 
variable was derived based on the number of arrangement changes from Wave 1 to Wave 
2, which was then simplified to capture 0, 1, 2 and 3 or more changes over time.  
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3.5.2 Prior to school competencies at 4 to 5 years of age. 
Prior to school competencies were teacher-reported and measured when children 
were aged 4 to 5 years. Selection of measures followed a review of the literature in which 
key measures for this time point were identified. The proposed measures, discussed in 
detail in this section, have been used by previous researchers drawing upon LSAC data 
(e.g., Taylor & Edwards, 2012). These competencies are important to study in 
longitudinal child care research. Early competencies have been considered strong 
predictors of future outcomes (e.g., Heckman, 2006; NICHD-ECCRN, 2005). In addition, 
in the LSAC data collection process, early competencies are measured closer in time to 
outcome measures (6 to 7 years of age) than early child care experiences. These must, 
therefore, be considered when investigating the impact of early child care experiences on 
child outcomes. The identified measures will be used in Study 3. 
The Peabody Picture Vocabulary Test (PPVT). 
The PPVT measures a child’s receptive language skills (Dunn & Dunn, 1997). 
Administered in standard English, items are presented to children on picture plates. The 
child is asked to select the picture which best reflects the word stated by the administrator 
of the test (Dunn & Dunn, 1997). Sets of pictures progressively become more difficult for 
the child. For example, at a basal level children may be asked to point to cage, whereas at 
a ceiling level children may be asked to point to dilapidated. To score the PPVT, correct 
items below the ceiling are summed. The ceiling is determined as a set with 8 or more 
errors. The LSAC used a high-quality, adapted version of the PPVT-III.  This is a 
shortened version of the PPVT, based upon work completed in the United States of 
America for the Head Start project. It was adapted for LSAC by reducing the number of 
items for children to respond to (Rothman, 2005). Developed by the LSAC Education 
Design Team and the Australian Council for Educational Research, LSAC was granted 
permission for this version to be used as a trustworthy instrument of data collection 
(AIFS, 2002).  
Who Am I? (WAI). 
The WAI measures early academic competencies prior to schooling (de Lemos, 
2002). This test assesses general cognitive abilities underpinning literacy and numeracy 
skills and presents the child with activities to complete such as: 
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 Copying a circle 
 Copying a diamond 
 Writing numbers 
 Writing words 
 Writing own name  
Data were collected by interviewees in the child’s home and scored by a person 
experienced in assessing this particular test (Rothman, 2005). Responses on the WAI are 
coded from 0 (no response) to 4 (clear and recognisable response). Scores are then 
summed, and higher scores on this measure suggest higher levels of school readiness.  
This measure has been found to be a valid and reliable measure of preparedness for 
school in regards to early learning skills (Rothman, 2005). Studies outside of LSAC have 
also drawn upon this measure (e.g., National Longitudinal Survey of Children and 
Youth).  
3.5.3 Social, academic and health outcomes at 6 to 7 years of age. 
 Measures were selected to assess social, academic or health outcomes at 6 to 7 
years of age. For Study 3, the identified measures were used to examine child outcomes.  
Discussed further below, overall these measures were selected due to examination of the 
literature as well as previous use in high quality work drawing upon the LSAC dataset 
(e.g., Hogan, Phillips, Howard, & Yiengprugsawan, 2014; McCormick, Harrison, 
McLeod, & McAllister, 2011; Taylor, Maguire & Zubrick, 2010).  
Global Health Measure.  
The Global Health Measure assesses the overall health of the respondent. For 
young children, this was completed by Parent 1. The Global Health Measure was a single 
item within LSAC, with health rated on a 5-point scale ranging from 1, deeming the 
child’s health as excellent, to 5, suggesting the child’s health to be poor.  This measure 
was derived from the Medical Outcomes Study 36-Item Short Form Health Survey (Ware 
& Sherborne, 1992). This item has been used in previous research (e.g., McIntosh, Smyth, 
& Kelaher, 2013) and has been used in studies accessing Footprints in Time data.  
 This measure was chosen as it provides a broad summary of all aspects of a 
child’s health. The complex nature of health can often be most effectively investigated in 
large scale studies through single item measures (e.g., Bowling, 2005). The relationship 
between health and early child care experiences (e.g., Cramer
 
et al., 2011; Gordon, 
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Kaestner, & Korenman, 2007; NICHD-ECCRN, 2005), makes this important to explore 
further.   
Strengths and Difficulties Questionnaire (SDQ). 
The SDQ provides a screening tool on social and emotional competence suitable 
for use with children aged four to sixteen years (Goodman, 1997). Five subdomains, each 
with 5 items, construct the overall measure: emotional difficulties, conduct problems, 
hyperactivity/inattention, peer relationship problems and prosocial behaviours. 
Respondents are asked about the child’s behaviour over the previous 6 months, and rate 
responses on a 3-point scale of ‘Not true’, “Somewhat true” or ‘Certainly true’. To score 
subscales, item scores are summed, with higher scores suggesting a greater degree of 
problem behaviour within that domain. Extensive psychometric evaluation has occurred 
on this measure, with results suggesting good internal reliability for Australian cohorts 
(Hawes & Dadds, 2004). The SDQ is extensively used by researchers drawing upon the 
LSAC dataset as an outcome measure due to its sensitive scoring, ease of analysis and 
high quality properties (e.g., Hogan, Phillips, Howard, & Yiengprugsawan, 2014; Sawyer 
et al., 2006).  
Within LSAC, versions of the SDQ are available for completion by parents, 
teachers or children. For this program of research, the teacher rated version is used. The 
teacher rated version was chosen as, although the SDQ has been found to have good 
psychometric properties for both parents and teachers, the subscale reliability of the 
teacher version has been found to be slightly higher than that of the parent version (Stone, 
Otten, Engels, Vermulst, & Janssens, 2010). 
Two subscales were chosen for this program of research, emotional symptoms and 
conduct problems, to examine a child’s internalising and externalising behaviours. These 
constructs have been shown to be associated with early child care experiences (e.g., 
Bowes et al., 2009), and thus were important to research further.  The emotional 
symptoms subscale examines displays of negative emotional behaviour. Items include 
nervous or clingy in new situations as well as many fears, easily scared. The conduct 
problem behaviour subscale assesses problem behaviours viewed in the child when 
interacting with others. Items informing this subscale include often has temper tantrums 
or hot tempers and can be spiteful to others.  
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Academic Rating Scale (ARS). 
The ARS measures teacher perceptions of how well a child can perform on a 
series of tasks. There are two subscales that comprise the ARS. The first, the Language 
and Literacy Scale, is comprised of 9 items that rate children’s proficiency in 
communication and early literacy skills. This, therefore, tests whether children can 
perform various language tasks. Items include contributes relevant information to 
classroom discussions and demonstrates an understanding of some of the conventions of 
print. The second subscale, the Mathematical Thinking Scale, can be constructed from 9 
items assessing children’s competencies for numeracy as well as understanding of 
measurement and spatial concepts. Items include models, reads, writes and compares 
whole numbers and surveys, collects and organises data into simple graphs.  
 Each item is rated on a 5-point scale from not yet to proficient. To calculate scores 
on these subscales, mean scores are computed, and higher scores indicate high levels of 
students skill in that domain. Previously, the ARS has shown good psychometric 
properties in the Early Childhood Longitudinal Study (U.S. Department of Education, 
National Center for Education Statistics, 2001) and a high internal reliability in the 
NICHD study (NICHD Study of Early Child Care and Youth Development, 2007). It has 
been used extensively in previous research drawing upon the LSAC dataset (e.g., Coley, 
Lombardi, Sims, & Votruba-Drzal, 2013; Gilamas, Mittinty, Sawyer, Zubrick, & Lynch, 
2014).  It was further selected for this research as child care experiences have been 
suggested as being associated with academic outcomes (e.g., Helburn, 1995).  
3.5.4 Control variables. 
Investigations using human participants, especially in educational research, 
require the control of several variables. Control variables may influence scores on 
outcome measures, and, therefore, must be controlled (or held constant) (Field, 2009). For 
this thesis, control variables are informed by an extensive review of the literature. 
Standard control variables have been considered for this research. These were child sex, 
English as an additional language, Aboriginal and/or Torres Strait Islander status, 
maternal employment status, whether two parents were in the home, family size and 
socioeconomic position. These are all single item measures within the LSAC dataset. 
Although most are simply coded, socioeconomic position is a derived variable, with 
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additional details presented below. In addition to these variables, two extra controls were 
considered, child temperament and maternal separation anxiety.  
Child temperament 
A relationship has been proposed between child temperament and child outcomes 
(e.g., Sanson et al., 2004). Due to this association, child temperament was selected as a 
control variable. Child temperament, in the LSAC dataset, has three subscales. At Wave 
1, these were labelled approachability, cooperativeness and irritability. All three were 
used in the current program of research.  
Maternal separation anxiety 
Maternal separation anxiety has been associated with social-emotional wellbeing 
(e.g., Cooklin, Giallo, D’Eposito, Fabrizio, & Nicholson, 2013).  In order to control for 
interactions with child outcomes, a single item measure for maternal separation anxiety 
was used in the current program of research. This scale consists of 6 items, with questions 
such as child is happier with me than with babysitters included. The mean score is 
calculated from responses, and this score was used in the current program of research as a 
control variable.  
Socioeconomic position (SEP) 
 A derived variable is used in the LSAC dataset to measure socioeconomic 
position. This variable has often been used as a control variable for users of LSAC data 
(e.g., Harrison, McLeod, Berthelsen, & Walker, 2009; Nicholson, Lucas, Berthelsen, & 
Wake, 2010). As a composite variable, it encompasses household income, maternal and 
paternal education and occupational prestige of the parents, adjusted accordingly for 
single parent families. The design of the SEP index was proposed by Blakemore, 
Strazdins and Gibbings (2009). The process is further depicted in Figure 3.2. For this 
thesis, the variable was divided initially into quartiles based on distribution of scores. 
Three categories were then formed based on this, representing the lowest 25%, mid 50% 
and highest 25% of scores. It was important to categorise these scores, as influences on 
outcomes may be different for lower and higher SEP scores.  
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Figure 3.2. Summary of the construction of the derived variable measuring SEP from 
Blakemore, Strazdins, & Gibbings, 2009, p.133.  
3.5.5 Data preparation and analysis.  
 Data preparation  
Established protocols must be followed in order to handle missing data correctly. 
Study 1 and Study 3 had the potential to be impacted by missing data. For Study 2, which 
uses descriptive statistics to report upon child care experiences, cases with missing data 
were simply excluded from analyses.  
For Study 1 and Study 3, listwise deletion was used initially. Listwise deletion is 
often used when dealing with missing data in LSAC (e.g., Farrant & Zubrick, 2013). In 
SPSS, a variable was computed which indicated the number of missing variables per case. 
The file was then sorted under this new variable. Previously accepted protocols have 
suggested listwise deletion as a starting point when dealing with missing data (e.g., 
Carter, 2006; Kline, 1998; Marsh, 1998; Roth, 1994). Bollen (1989) put forward that 
listwise deletion leads to a consistent estimation using common estimation procedures, a 
positive definite covariance matrix and results in usual test statistics being appropriate 
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(p.370). Further, Carter (2006) proposes that an additional benefit is that all analyses are 
calculated with the same set of cases. However, listwise deletion also has several 
disadvantages. It can result in wasted data, leading to a much less efficient estimation 
than would be the case if the full sample were available (Bollen, 1989, p.370). Due to the 
possibility that the data were not missing completely at random, and due to the sheer 
amount of missing data (see Appendix B) smaller subsamples whereby data were not 
missing on more than 20% of the variables were kept for the analysis. An Expectation 
Maximisation (EM) procedure was followed for quality variables and outcome variables.  
Within SPSS, Direct Maximum Likelihood (ML) is implemented through the EM 
algorithm. This procedure is otherwise known as Full Information Maximisation 
Likelihood estimation (FIML). Many researchers have argued that FIML is the best 
method of treating missing data because it produces the least bias in the missing value 
(Arbuckle, 1996; Collins, Schafer, & Kam, 2001; Enders & Bandalos, 2001; Peters & 
Enders, 2002). For this procedure, information was required on several variables to 
inform the imputation process. Variables informing the EM procedure incorporated child 
and family characteristics (e.g., child age, sex and temperament) as well as similar 
outcome variables (e.g., GHM at the previous wave). Consideration of related variables is 
considered good practice, allowing more reliable estimates to occur (Enders, 2010).  Once 
these variables were selected, the EM procedure was run, and a new file with no missing 
values resulted.  
Data analysis  
Study 1 
Study 1, presented in Chapter 4, addressed the first research question:  
1. What are the structural properties of quality measures used to assess quality in 
Australian child care centres? 
 For this study, the sample included children from the Birth Cohort who were in 
centre-based child care arrangements at Wave 1. At this time point, 514 children (10%) 
were enrolled in centre-based child care arrangements. Cases where infants had data for 
either quality measure were selected for the study, leaving a sample of 417 children for 
NCAC data and 229 children for the CCPQ data. Where data were missing, the data 
imputation procedures outlined above in section 3.5.5 were employed.  
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Exploration of the structural properties of quality measures contained in the LSAC 
dataset was undertaken for Study 1. To do so, two high quality techniques were 
employed. Exploratory factor analysis (EFA) was used to reduce data and assist with 
understanding of latent constructs. Effectively, EFA identifies linear components of 
variables (Field, 2009). It provides details on the individual contribution of items on 
overall constructs. For understanding latent constructs, EFA is used for the preliminary 
evaluation of variables, which assists in examining structural properties, the central 
purpose of Study 1.  
Evaluation of EFA requires several important criteria to be applied. For this 
program of research, three main evaluation points were used, eigenvalues (Kaiser, 1960), 
scree plots and prior research (Hair, Anderson, Tatham, & Black, 2005). The first, 
eigenvalues, examine variance accounted for by each factor. They provide important 
information on the explanatory importance of factors relative to the variables. To interpret 
this further, low eigenvalues indicate the variable does little to contribute towards 
explanation of variances in factors. A cut-off point of 1 (Kaiser, 1960) was used for this 
research. A visual inspection of a scree plot was used in order to support interpretation of 
these findings. Finally, the proposed relationships were required to be supported by prior 
research.  
To confirm findings, CFA was used. Through CFA, testing of existing hypotheses 
of the relationships between variables and factors can occur (e.g., Jackson, Gillaspy, & 
Purc-Stephensen, 2009). For Study 1, this technique allowed for the construction and 
improvement of models examining quality in centre-based child care arrangements.  
To evaluate the fit of the models, several high quality indices were used. Stated as 
necessary by Holmes-Smith (2011), this thesis used the chi-square goodness of fit test, 
Root Mean-Square Approximation (RMSEA), Goodness-of-Fit (GFI), Adjusted 
Goodness-of-Fit (AGFI), Tucker-Lewis Index (TLI) and the Comparative Fit Index (CFI). 
The first check, the chi-square test, provides a measure of exact fit. It demonstrates the 
predictive power of the model in relation to real world data. Ultimately, if the test is non-
significant then the model is a good fit for the data (Gulliksen & Tukey, 1958). However, 
results are influenced by sample size and it has been suggested that the test is rarely of 
use when using real world data (e.g., Bentler, 2007; Holmes-Smith, 2011). Therefore it 
was important to examine other fit indices when deciding if a model fit the data.   
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Holmes-Smith (2011) suggests several alternate fit indices to consider. The GFI 
and AGFI are absolute fit indices examining fit between the model and covariance matrix. 
Scores are between 0 and 1, however above .95 is generally considered a good fit 
(Joreskog & Sorbom, 1984). The GFI presents issues with the number of indicators on a 
latent variable, thus the AGFI is used to correct this. Although not necessary, both may be 
presented in research (Holmes-Smith, 2011). Another absolute fit index used to determine 
model fit in Study 1 was the RMSEA. This statistic provides information on how well the 
model would fit the population’s covariance matrix (Steiger, 1990) and thus has been 
deemed important to report and consider when examining models (e.g., Diamantopoulous 
& Siguaw, 2000).  A cut off of .05 has been suggested (Browne & Cudeck, 1993).  
Incremental fit indices were also used to assess model fit. For Study 1, TLI and 
CFI were used to examine whether model fit to the data is improved by the tested model 
compared with a null hypothesis model (Holmes-Smith, 2011). The cut off for the TLI is 
suggested as being .95 (Tucker & Lewis, 1973) and similarly for the CFI (Bentler, 1990). 
Overall these statistics were used in Study 1 to examine model fit.  
If the majority of fit indices indicated the model was poor fit for the data, re-
specification occurred. In order to do this, examination of model estimates and 
modification indices was undertaken. This is considered usual practice (Holmes-Smith, 
2011). If modification indices suggested parameter constraints to improve model fit, these 
were explored in further detail. However, prior to changes being implemented, these 
modifications were required to be theoretically supported.  
For NCAC data, initial exploration was required to look at the measure. 
Therefore, EFA was first used prior to CFA. For the CCPQ, categories have already been 
proposed, so a hypothesis was tested, thus requiring only the use of CFA. Correlation 
analyses were then used to investigate consistency between the quality measures. 
Findings from Study 1 form the basis for investigating centre-based child care quality in 
Study 2 and Study 3.  
Study 2 
The main objective of Study 2, which is presented in Chapter 5, was to address the 
second research question: 
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2. What are the child care experiences for Australian infants in the early years and 
how are these experiences associated with age of enrolment in centre-based care?  
For this study, the subsample of interest was infants enrolled in centre-based child 
care at 12 months of age or younger. There were 298 infants (5.8%) who were accessing 
centre-based care at 6 months of age or younger, and 396 infants (6.2%) enrolled in 
centre-based care between 7 and 12 months of age. The remaining children were then 
referred to as the Remaining Birth Cohort, indicating they were not enrolled in centre-
based care arrangements at 12 months of age or younger. Sampling decisions have been 
discussed previously in this chapter and will be discussed in more detail in Chapter 5.  
Study 2 used data from when the children were 0 to 12 months of age and when 
they were 2 to 3 years of age. This study examined the type of child care arrangements 
accessed, the amount of time spent in child care arrangements, the number of concurrent 
child care arrangements, the stability of these child care arrangements and the quality of 
centre-based child care arrangements used by children. These measures have been 
discussed previously within this chapter. Cross-sectional data on child care experiences 
are presented at each time point in Chapter 5.  Differences in early child care experiences 
based upon age of enrolment for categorical variables were tested using chi-square tests. 
For continuous variables, several one-way between groups analysis of variance 
(ANOVA) were employed. This is an appropriate technique for examining differences 
between means of two or more independent groups (Field, 2013). Although ANOVAs are 
considered robust, it is important to understand and investigate assumptions. These 
assumptions are presented in Table 3.4.  
Table 3.4 Assumptions of ANOVA  
Assumption Description  
Homogeneity  
 
This assumption requires equal variance for each population. Violation 
of this assumption may result in the overestimation of the goodness of 
fit measure.  
Independence  
 
This assumption requires variables to be independent of each other. If 
this assumption is violated, inaccurate p-values are produced. 
Normality  The population distribution of the dependent variable must be normal 
in shape.  
The cross-sectional data provide an overview of the child care experiences for 
Australian children at particular points in time. These data deliver further understanding 
about the experiences for children enrolled in early centre-based child care. Study 2 also 
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examined information on early child care experiences across time. Research suggests the 
age at which experiences occur and the cumulative effects of child care experiences (e.g., 
Zachrisson et al., 2013) must be considered as of importance. Therefore, Study 2 
examined these early experiences using a longitudinal approach. Child care experiences 
investigated were type of child care accessed, amount of time spent in child care, 
multiplicity of child care arrangements, stability of child care arrangements and quality of 
centre-based arrangements. Variables were constructed in order to follow child care 
experiences from those occurring as an infant through to experiences as a toddler for each 
case. To do this, the following equation was used for each child care experience, 
converted into syntax: 
Early Experience = (Experience at 0 to 1 year of 
age) + (Experience at 2 to 3 years of age * 10). 
 This provides a double digit score, whereby the first number is the child care 
experience as an infant, and the second number is the child care experience at 2 to 3 years 
of age. For example, centre-based child care may be coded as 1 and parental care may be 
coded as 3. For a particular participant, they were in parental child care as an infant and 
centre-based child care as a toddler. Their pattern, therefore, would be constructed:  
       Type of early child care = 3 + (1*10) 
Type of early child care = 31 
The score can then easily be interpreted and can be used further in complex 
statistical analyses.  
One-way ANOVAs and chi-square tests were used to examine associations 
between child and family characteristics and these early child care experiences. These 
experiences form the foundation of early child care experiences of interest for Study 3.  
Study 3 
Study 3, presented in Chapter 6, examined the final research question: 
3. What impact do early child care experiences have on child outcomes at 6 to 7 
years of age; and, to what extent, are ecological factors and prior to school 
competencies contributing to these outcomes?  
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The sample was drawn from the entire Birth Cohort, using missing data procedures 
discussed previously. Early child care experiences of interest have been explored in 
previous sections and included type of child care used, amount of hours spent in child 
care arrangements and stability of child care arrangements across time. Child and family 
characteristics of interest emerged from the literature and tests of selection effects. The 
variables for child and family characteristics were child sex, Aboriginal and/or Torres 
Strait Islander background, language background, child temperament, number of siblings, 
number of parents in the home, maternal separation anxiety, maternal employment status, 
maternal depression and SEP when children were 0 to 1 year of age. Several of these 
predictor variables required dummy coding, and this was completed following previously 
accepted protocols using a reference group (Field, 2013). Child outcomes of interest for 
Study 3 were child GHM scores, SDQ Emotional Symptoms Scale, SDQ Conduct 
Problems Scale, ARS Language and Literacy Scale and the ARS Mathematical Thinking 
Scale at 6 to 7 years of age. These were discussed in Section 3.5.3.  
The impact of early child care experiences on child outcomes was examined 
through the use of conditional process analysis using regression. This statistical technique 
has begun to be widely used throughout research (e.g., Desrosiers, Vine, Curtiss, & 
Klemanski, 2014; Sarıtaş, Grusec, & Gençöz, 2013). Conditional process analysis was 
appropriate to use due to examination of early child care experiences on child outcomes, 
with mediating (prior to school competencies) and moderating (child and family 
characteristics) factors taken into account (Hayes, 2013). These terms are explained 
further below. Regression was an appropriate data analysis technique to employ when 
examining associations between outcome variables and several independent variables 
(Tabachnick & Fidell, 2007). Assumptions of regression are presented in Table 3.5.  
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Table 3.5 Assumptions of Multiple Regression  
Assumption Description   
Variable types Independent variables for regression analyses must 
be quantitative or categorical.  
Non-zero variance Each model must allow for independent variables to 
have variation 
No perfect multicollinearity ‘No perfect multicollinearity’ means that perfect 
linear relationships should not exist between the 
independent variables.  
Predictors are uncorrelated with 
‘external variables’ 
Independent/predictor variables should not be 
influenced by variables not considered in the 
analysis.  
Homoscedasticity  The residuals at each level of the predictor should 
have the same variance.  
Independent errors The residual terms of two observations should not 
be correlated.  
Normally distributed errors The model residuals are random, normally 
distributed variables with a mean of 0. 
Independence Values of dependent variables are independent.  
Linearity The modelled relationship is linear.  
 
Study 3 used the conditional process regression-based approach to mediation and 
moderation analysis. Educational research has shifted from demonstrating the effect of a 
particular aspect on an outcome towards asking questions of how and when. This allows a 
deeper understanding of the topic to develop and provides important information as to 
how this new understanding can be applied to the field (Hayes, 2013). Mediation analysis 
examines the questions of how. Moderation analysis explores questions of when. Hayes 
(2013) proposes that answering either the how or when questions leave the investigation 
incomplete, and a combination of both assists to address this concern, calling this 
approach conditional process analysis.  
Study 3 explored potential associations between early child care experiences and 
later child outcomes. Traditionally, this is referred to as a whether or if question (Hayes, 
2013) and can be explored through established simple and multiple linear regression 
analyses. This was the starting point of thorough exploration of the topic for Study 3. 
Simple linear regression predicts an outcome variable based upon a single predictor 
(Field, 2013). Illustrated in Figure 3.3, mathematically the model presents as: 
    Yj = i1 + bXj + ej 
Within this equation, Y is the outcome variable and X is the predictor variable. 
This equation is exploring the unknown, which is b, the regression coefficient, also 
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referred to as regression weight, i, which is the regression intercept and e is the residual 
(Field, 2013; Hayes, 2013).  Often, as in Study 3, more than one predictor variable is 
required for the analysis, supporting the use of a multiple regression approach.  
 
 
 
 
 
Figure 3.3. Conceptual diagram of a simple regression model.  
Multiple linear regression models employ two or more predictor variables. That is, 
an outcome of interest is predicted using multiple X variables (Field, 2013). This 
approach allows researchers to take into account outside confounding variables that may 
also influence an outcome (Field, 2013; Hayes, 2013). Presented in Figure 3.4, this model 
is represented mathematically:  
Yj = i1 + b1X1j + b2X2j + …+ bkXkj + ej 
Similar to simple regression, Y represents the outcome variable. Each predictor is 
represented by X, with k denoting the number of predictor variables in the equation. 
Within this equation, b is the regression coefficient for X, and all other terms are identical 
to those presented in simple linear regression (Field, 2013; Hayes, 2013). For Study 3, 
due to the possible impact of child and family characteristics on outcomes as well as the 
multiple possible early child care experiences, multiple linear regression models were 
required.   
  
X Y 
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Figure 3.4. Conceptual diagram of the multiple regression model.  
Simple and multiple regression analyses provide answers to the whether or if 
questions, an important first step. However, as discussed previously, education research 
has moved away from simply asking the whether or if questions. Study 3 used the above 
regression as a base and followed protocols developed by Hayes (2013) to extend the 
question to include how and when in the results. Mediation analysis was employed in 
Study 3 to look at how X affects Y.  Illustrated in Figure 3.5, the model contains a new 
variable, M, which denotes a mediating variable (Hayes, 2013). Within this model, there 
are two pathways through which X may influence Y. The first is known as the direct 
effect, and is X on Y without passing through M. The second is known as the indirect 
effect, whereby X on Y through M is examined (Hayes, 2013). Also investigated is the 
total effect, the sum of the direct and indirect effects. 
 
 
 
 
 
 
Figure 3.5. A conceptual diagram showing simple mediation. 
 Simple mediation analysis presents several limitations. Due to the use of a 
single mediator, oversimplification may occur (Hayes, 2013). It is proposed, then, that 
multiple mediation models go part way in depicting most influences on an outcome 
(MacCallum, 2003). Depicted in Figure 3.6, benefits of multiple mediation include that it 
tests the overall effect of mediators on the outcome variables and reduces the probability 
X1 
Y 
X2 
M 
Y X 
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of parameter bias due to variables not included in the analysis (see Preacher & Hayes 
(2008) for a more thorough discussion). It is, however, more mathematically complex 
than simple mediation, time consuming through the process, and complicated in 
interpretation of the results (Hayes, 2013). A parallel mediating model, used in Study 3, is 
represented mathematically: 
 Mi = iMi + aiX + e Mi  
 Y = iY + ?́?X + ∑ 𝑏𝑖
𝑘
i=1 𝑀𝑖 + eY 
Within this, ai  is the effect of X on M, bi is the effect of M on Y controlling for X 
and other mediating variables, and ?́? is the effect of X on Y with M variables constant 
(Hayes, 2013, p.127). Of importance to note is that separate equations are necessary for 
each mediating variable using the PROCESS approach (Hayes, 2013). For further 
information on the equations for individual mediators, refer to Hayes (2013). For Study 3, 
prior to school competencies were hypothesised to mediate influences of early child care 
experiences on child outcomes at 6 to 7 years of age.  
 
 
 
 
 
 
 
 
 
Figure 3.6. A conceptual diagram illustrating multiple mediation.  
Study 3 explored the impact of early child care experiences on child outcomes at 6 
to 7 years of age. The impact of these experiences on outcomes, however, may also be 
influenced by child and family characteristics. Interaction terms were created in order to 
capture the potential influence of child and family characteristics and early experiences 
on outcomes. Interaction effects allow examination of the combined effect of two or more 
predictor variables on an outcome variable (Field, 2009). This is also known as 
M1 
Y X 
M2 
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moderation analysis, illustrated in Figure 3.7, answering questions of when (Hayes, 
2013). Moderation analysis suggests that if the effect of X on Y is influenced by the size, 
strength or sign of another variable, moderation takes place (Hayes, 2013). This is 
represented mathematically: 
Yj = i1 + b1X + b2M + b3XM + ey 
Within this equation, XM is the interaction term (moderating effect), with both 
independent variables, X and M, included in the model. As with previously presented 
equations, Y is the outcome variable and X is the predictor variable. The regression 
coefficient is b, i is the regression intercept and e is the residual (Field, 2013; Hayes, 
2013).  
 
 
 
 
 
 
Figure 3.7. A conceptual diagram depicting a simple moderation model.  
To use conditional process analysis, Study 3 drew upon the PROCESS approach. 
Building on concepts developed by Andrew Hayes and Kristopher Preacher, Hayes 
(2012) developed a tool for examining Moderation and Mediation using regression. This 
tool is considered more statistically robust than calculating several separate regression 
analyses as per the traditional Baron and Kenny (1986) approach (Hayes, 2013). For the 
purposes of this study, this method used ordinary least-squares (for continuous dependent 
variables) or logistic regression (for categorical dependent variables) to estimate direct 
and indirect effects in mediated models. PROCESS uses bootstrap methods and extends 
upon previous tools (such as Sobel and Indirect) by expanding the number and 
complexity of models it can estimate. Multiple mediators can be implemented in this 
process, and dichotomous outcomes can be examined (Hayes, 2013). Although 
moderation can be assessed through the PROCESS function, due to the volume of 
W 
Y X 
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variables included in the analysis, this was not possible. Due to this, moderation was 
explored using multiple regression, with significant terms being constructed and placed 
within the PROCESS model. A simplified conceptual model for conditional process 
analysis, built upon for Study 3, is presented in Figure 3.8. This is represented 
mathematically: 
M = i1 + aX + eM 
Y = i2 + ?́?1X + ?́?2W +?́?3XW + bM + ey 
Y = i2 + (?́?1 + ?́?3W)X +?́?2W + bM + ey 
This suggests X, early child care experiences, influence the Y, the outcome 
variables, through M, indirectly. The direct effect of X on Y is, however, dependent on 
the moderating variables, child and family characteristics, noted as W.  
 
 
 
 
 
 
 
 
 
Figure 3.8. A conceptual diagram depicting a simple conceptual process model. 
Several models were constructed to examine the impact of early child care 
experiences on child outcomes at 6 to 7 years of age. First, multiple regression analyses 
were undertaken to examine the impact, if any, of individual early child care experiences 
on outcomes, controlling for variables related to the outcomes of interest. Through this, 
interaction effects were examined and significant terms kept for the final model. Using 
the PROCESS approach, all predictor variables were placed in the model simultaneously 
as confounding variables, with individual regressions run for each predictor variable as 
M 
Y X 
W 
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the independent variable of interest (see Hayes, 2013, for further information). Table 3.6 
provides an overview of the variables included in the final model.   
Table 3.6 Measures and variables included within the PROCESS model 
Child and family 
characteristics 
Early child care 
experiences 
Mediating Measures 
Indigenous status Typology Who am I? 
Child sex Dosage Peabody Picture Vocabulary 
Test 
English as an additional 
language 
Multiplicity  
Socioeconomic position  Stability  
Child temperament  Quality  
Number of siblings Age of enrolment  
Number of parents Interaction effects  
Maternal separation anxiety   
Maternal employment status   
3.5 Ethical Considerations 
LSAC received ethical approval via the Australian Institute of Family Studies. 
Upon application to the Department of Social Services, the dataset is made available to 
postgraduate students. The QUT Ethics Advisor stated the dataset is exempt from ethical 
review at QUT due to ethical clearance already granted through a separate institution. 
This program of research has been classified as “exempt” through the National Statement 
Section 5.1.22 of the University Human Research Ethics Committee (UHREC) (p. 79) 
suggesting “Institutions may choose to exempt from ethical review research that (a) is 
negligible risk research (as defined in paragraph 2.1.7 - no foreseeable risk of harm or 
discomfort and any foreseeable risk is no more than inconvenience); and (b) involves the 
issue of existing collections of data or records that contain only non-identifiable data 
about human beings." Basic documentation, as is the requirement for exempt research, 
has been submitted to the UHREC. Even so, the appropriate personnel within the QUT 
Research Ethics Unit have been informed of this research. 
It is important to note samples used within this thesis are not representative of the 
Australian population. To limit the impact of this, information has been provided in the 
following chapters regarding the demographics of the sample of children used within this 
thesis. In addition, it must be noted that when investigating quality, self-report measures 
were used as observational data were not available in the LSAC dataset. Findings, 
therefore, need to be interpreted with these factors in mind. 
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3.6 Conclusion 
The aim of this research is to investigate early non-parental child care 
arrangements for Australian children and the associations between early child care 
experiences and later child outcomes. This research draws on data from Growing Up in 
Australia: The Longitudinal Study of Australian Children. Initiated and funded by the 
now Department of Social Services, this study aims to explore the developmental 
trajectories of Australian children in the domains of health, family functioning, non-
parental care, early learning and education (Sanson et al., 2002). This nationally 
representative, longitudinal study tracks two cohorts of children across time, with data 
collection occurring biennially. Using data from the Birth Cohort, this program of 
research employs three studies to meet the overall objective.   
The first study investigates the structural properties of quality measures 
investigating centre-based child care in the LSAC dataset. The National Childcare 
Accreditation Council linked database and the Child Care Provider Questionnaire will be 
used to examine the quality of centre-based child care. The second study investigates the 
early child care experiences for selected samples of children enrolled in early, centre-
based child care. Cross-sectional data from Wave 1 and Wave 2 detailing the type of 
arrangements accessed, the amount of time spent in child care, the number of concurrent 
child care arrangements, the stability of child care arrangements and the quality of child 
care arrangements will be discussed, with longitudinal investigation of these experiences 
also being presented. The third and final study uses conditional process analysis, with a 
regression based approach, to examine the associations between these early child care 
experiences and developmental outcomes at 6 to 7 years of age.  
The following chapter presents Study 1. This chapter will include details on the 
methodology and results, and will provide a discussion of these results linked to relevant 
literature. This first study examines the structural properties of quality measures in the 
LSAC dataset assessing centre-based child care arrangements for Australian infants. 
Study 2 and Study 3 will then be presented in the subsequent chapters, and will draw 
upon quality information presented in Study 1. Following this, a chapter containing a 
discussion, implications for theory and practice and limitations will conclude this thesis.  
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CHAPTER 4:  ASSESSING QUALITY IN CENTRE-BASED 
CHILD CARE ARRANGEMENTS 
4.1 Introduction 
The overall objective of Study 1 was to examine the structural properties of 
quality measures contained in the LSAC dataset investigating child care centres in 
Australia. Wide variation exists in the methods used to determine quality in child care 
settings. This study focusses on two information sources used to measure quality, the 
National Childcare Accreditation Council (NCAC) linked database and quality variables 
from the Child Care Provider Questionnaire (CCPQ). This study also provides an 
overview of the quality of child care centres used by Australian infants. 
Drawing upon data from the Birth Cohort of the LSAC dataset, 514 children 
(10%) attended centre-based child care as their primary arrangement at Wave 1. As 
previously stated, two methods of investigating quality in these centre-based settings were 
investigated. The first was a measure developed using data from the NCAC. Linked 
NCAC data were available for 417 cases (8% of the Birth Cohort). The second was a 
measure constructed using CCPQ data. CCPQ data were available for 229 cases (5% of 
the Birth Cohort). Exploratory (EFA) and confirmatory (CFA) factor analyses were used 
as appropriate to explore the items contained in these datasets.   
This chapter begins by providing a background to the research conducted. Details 
are presented on methodology, including sampling techniques and missing data analyses. 
The NCAC items are then explored, followed by the CCPQ. Descriptive analyses are 
presented in this chapter as well as an exploration of the relationships between factors. 
This chapter concludes with a discussion of the key findings from this study.  
4.2 Background  
4.2.1 What is quality?  
Centre-based child care arrangements are often defined by quality. But, in 
practice, what constitutes quality? No universal measure of child care quality exists. 
However, quality in child care settings can be categorised in terms of structural or process 
quality. Structural quality, the easily observed aspects of child care settings, includes 
caregiver education, caregiver-to-child ratios and group size (e.g., Burchinal et al., 2000; 
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Harrison, 2008; Rao, Koong, Kwong, & Wong, 2003).  Process quality, on the other 
hand, examines what occurs within the child care setting.  That is, for example, the 
relationships between teachers and children and/or children’s engagement with activities. 
This element, therefore, is much more difficult to measure and regulate (Huntsman & 
Tully, 2008). However, examining staff relationships and programming decisions may 
assist in determining quality levels. It is through examining these aspects of quality that 
an overview of quality of centre-based care can be presented.  
4.2.2 How can quality be measured in an Australian context?  
Measuring the quality of Australian centre-based child care arrangements falls 
under the responsibility of the Commonwealth and State/Territory governments (Press, 
2006). In 2004, a national, compulsory, quality assurance scheme was used, known as the 
Quality Improvement and Accreditation System (QIAS), administered through the 
NCAC. This system was built upon State and Territory licensing regulations and provided 
a minimum standard of operation for services. It ensured children in these care 
arrangements were experiencing stimulating, positive experiences and interactions that 
nurture all aspects of their development. Overall the QIAS addressed 10 quality areas, 
presented in section 4.3.2, including staff interactions and relationships with children. 
Several issues, discussed further in Chapter 2, have been raised regarding the NCAC, 
such as overinflated ratings (Tayler et al., 2006), and thus it is important to examine 
alternative measures of quality.  
Care providers can also provide important information on aspects of quality.  
Asking caregivers for information on quality items is rare within research studies 
(Harrison, 2008). However, this information has been suggested as allowing insight into 
what carers do rather than how they meet external criteria (Harrison, 2008). This provides 
an important dimension to investigations of quality in child care centres and has been 
suggested by Harrison (2008) as an important consideration.  
4.2.3 Why measure quality?  
The focus on defining quality has, in part, been due to concerns raised over the 
relationships between quality of child care arrangements and later outcomes (Fenech, 
Sweller, & Harrison, 2010). Higher levels of caregiver education, for example, have been 
linked to positive gains in child outcomes (e.g., Burchinal, Howes, & Kontos, 2002; 
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Loeb, Fuller, Kagan, & Carrol, 2004). Further, lower staff:child ratios have been 
associated with children understanding their teachers better, initiating and participating in 
conversations more frequently, having a high level of general knowledge, readily 
cooperating with peers and showing less hostility towards others than children in settings 
with more children per caregiver (Vandell & Wolfe, 2000). Findings from the Cost 
Quality and Child Outcomes study also suggested a link between the child-carer 
relationship and social development (Peisner-Feinberg et al., 2001). These individual 
elements have been associated with later outcomes, but the question remains regarding 
the overall quality of an arrangement.  
Many studies have published findings on associations between overall quality of 
child care and later child outcomes. Lower quality children care has been associated with 
lower academic achievement and cognitive development (NICHD-ECCRN & Duncan, 
2003) and an increase in difficult behaviours (Howes, 2000; Howes & Hamilton, 1993). 
In contrast, higher quality child care, for example, has been associated with social-
emotional benefits (Harrison, 2008) and increased vocabulary scores at school (Belsky et 
al., 2007). With associations suggested between child care quality and child outcomes, 
more research is needed. However, prior to investigating associations with outcomes, 
measures of quality need to be examined.  
4.3 Methodology 
This study addresses the research question: What are the structural properties of 
quality measures used to assess quality in Australian child care centres?  As previously 
stated, quality is examined using data from the NCAC and the CCPQ.  
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4.3.1 Sample. 
The sample for this study is drawn from the Birth Cohort of the LSAC dataset. 
Infants who were attending centre-based care as their primary child care arrangement at 
Wave 1 were initially selected for the analysis in this chapter. The NCAC linked database 
contained 10, individual quality areas. Infants with information on these measures were 
selected for the analysis. To investigate CCPQ data, cases where data were available on 
80% or more questions were selected for this sample. Sample selection is illustrated in 
Figure 4.1. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.1. Flowchart depicting the sample selection for Study 1 of the current program 
of research.  
4.3.2 Items measuring quality. 
National Childcare Accreditation Council (NCAC). 
Previous chapters and sections have discussed the role of the NCAC in quality 
assurance within Australia. Within these sections, the quality assurance measure, that is 
the Quality Improvement and Accreditation System, has been described. Data on 35 
Not included in sample 
 
      LSAC Birth Cohort Wave 1  
 
 
Was the child in centre-based arrangements as their primary arrangement at Wave 
1?   
 
Included in the sample for Study 1  
  
Does the child have data on 
NCAC items and/or does the child 
have data on CCPQ items?  
 
Yes No 
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principles on each quality area were collected by the NCAC in 2004 (Rowe, Tainton, & 
Taylor, 2006). There were 10 quality areas for which these data were collected:  
1. Relationships with children; 
2. Respect for children; 
3. Partnerships with families; 
4. Staff interactions; 
5. Planning and evaluation; 
6. Learning and development; 
7. Protective care; 
8. Health; 
9. Safety; and 
10. Management. 
Providers are rated as either unsatisfactory, satisfactory, of good quality or of high 
quality in each of these quality areas. Data from the NCAC were matched with the 
contact details of the care attended by children in the LSAC. The match rate for the 
NCAC dataset was 78% for Wave 1 data (AIFS, 2011b). Items from the 10 quality areas 
will be used in Study 1 analyses.   
Child Care Provider Questionnaire (CCPQ). 
Permission was obtained from the primary caregiver (Parent 1) for data to be 
collected from the non-parental carer. Questionnaires were sent to the main child care 
setting. At centre-based arrangements, the questionnaire was designed to be completed by 
the main carer of the child. However, due to this not being monitored, it cannot be stated 
that the main carer was the respondent at each setting. Therefore, the term “carer” in this 
sense refers to the respondent of the questionnaire. Data collected included: 
1. Teaching practices and resources; 
2. Education and training of staff; and 
3. Areas of concern regarding the child. 
In investigating this questionnaire, this program of research is guided by previous 
work. Drawing heavily upon the early work of Harrison (2008) and the later work of 
Harrison et al. (2009), the CCPQ will initially be examined through the categories of 
structural features, practice features, provisions and resources and organisational features.  
4.3.3 Data preparation and screening.   
Cases with linked NCAC data had complete data available for analyses. However, 
for the CCPQ, missing data had to be dealt with. Two techniques were used to deal with 
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missing data. First, listwise deletion was used, and then, Expectation Maximisation (EM) 
was used. Both techniques, discussed in Chapter 3, are outlined below.  
Listwise deletion is often suggested as a starting point for dealing with missing 
data (e.g., Holmes-Smith, 2011; Kline, 1998). As an ad hoc method, missing data are 
dealt with prior to data analysis (Carter, 2006). A popular method for applied researchers 
(e.g., Marsh, 1998; Roth, 1994; Schafer & Graham, 2002), listwise deletion involves the 
removal of cases with incomplete data from the dataset. In this instance, cases where data 
were missing on all variables were deleted, as were cases where data were missing on 
20% or more variables (Holmes-Smith, 2011; See Appendix B). The CCPQ data still 
contained several cases with missing data therefore an imputation technique using 
Expectation Maximisation (EM) was used for this dataset. 
The EM algorithm is considered a general method for obtaining Maximisation 
Likelihood (ML) estimates (Dempster et al., 1977; McLachlan & Krishnan, 1997; Peters 
& Enders, 2002). It consists of an expectation step and a maximisation step (Allison, 
2001). Both steps are repeated numerous times in an ‘iterative process’. Within SPSS, 
Direct ML is implemented through the EM algorithm. This procedure is otherwise known 
as Full Information Maximisation Likelihood Estimation (FIML). Many researchers have 
argued that FIML is the best method of treating missing data because it produces the least 
bias in the missing values (e.g., Arbuckle, 1996; Enders & Bandalos, 2001; Holmes-
Smith, 2011) and provides results similar to other multiple imputation approaches 
(Collins, Schafer, & Kam, 2001). Therefore, the EM algorithm within SPSS was applied 
to the CCPQ data as per the protocol set forth by Holmes-Smith (2011) resulting in a 
separate file with no missing values. This dataset contained 229 cases, which is 
appropriate for confirmatory factor analysis (Curran, Bollen, Paxton, Kirby, & Chen, 
2002). 
4.3.4 Data analysis.  
Study 1 used EFA and CFA. EFA is, as the name suggests, an exploratory 
technique used to promote understanding of data. Dimensions are explored to develop a 
theory or model from a large set of items (Henson & Roberts, 2006). In contrast, CFA is 
used to test a theory or model. In this study, CFA was conducted to verify the factorial 
composition of each quality measure. CFA imposes a particular theory upon the data and 
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investigates how well this fits. Where model statistics revealed a less than adequate model 
fit, the model was re-specified using the theoretical framework as a guideline. 
Several measures of model fit were used to evaluate each CFA model. It is 
considered good practice to report a number of fit statistics to improve confidence in the 
model fit (Holmes-Smith, 2011; Kline, 1998; Tanaka, 1993). Fit statistics calculated for 
the following models are presented in Table 4.1. When models were deemed to have an 
acceptable fit, a factor was created using the SPSS compute variable function. Following 
factor construction, correlations were run to examine the relationships between the NCAC 
measure and the CCQP measure.  Specifically, Pearson’s r was used to explore the 
associations between measures.   
Table 4.1 Summary of fit statistics   
Test Cut off Sources 
Chi-square (χ2) p >.05 Gulliksen & Tukey (1958) 
Root Mean-Square Approximation 
(RMSEA) 
RMSEA <.05 
PCLOSE 
>.05 
Browne & Cudeck (1993) 
Goodness-of-Fit (GFI) GFI >.95 Joreskog & Sorbom 
(1984) 
Adjusted Goodness-of-Fit (AGFI) AGFI >.95 Joreskog & Sorbom 
(1984) 
Tucker-Lewis Index (TLI) TLI >.95 Tucker & Lewis (1973) 
Comparative Fit Index (CFI) CFI >.95 Bentler (1990) 
4.4  Findings: Structural Properties   
4.4.1 NCAC measure.  
 Ten quality areas underpin the NCAC data. Discussed previously, these areas are:  
1. Relationships with children (QA1); 
2. Respect for children (QA2); 
3. Partnerships with families (QA3); 
4. Staff interactions (QA4); 
5. Planning and evaluation (QA5); 
6. Learning and development (QA6); 
7. Protective care (QA7); 
8. Health (QA8); 
9. Safety (QA9); and 
10. Management (QA10). 
 
Exploratory and confirmatory analyses were conducted to investigate these areas 
at Wave 1. Principal Factor Analysis (PFA) with Oblimin Rotation was used to explore 
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the data. Based on eigenvalues of greater than one and visual inspection of scree plots, 
results suggested 2 factors, explaining 63.9% of the variance, underpin the NCAC 
variables. Based upon the variables contained in the factors, the first factor, containing six 
areas, was referred to as Interactions, Programming and Planning and explained 52.3% 
of the variance. Internal consistency of the factor, measured by Cronbach’s Alpha, was 
considered high (α = .87). This factor is discussed in depth below. The second factor, 
containing four quality areas, was referred to as Management and explained 11.6% of the 
variance. Internal consistency of the factor, measured by Cronbach’s Alpha, was 
considered acceptable (α = .80). One-factor congeneric models were tested for each of the 
factors proposed by the exploratory analyses and are discussed in depth below. Table 4.2 
presents the fit indices for the NCAC models discussed below.  
Factor 1: Interactions, Programming and Planning. 
 
Figure 4.2. Interactions, Programming and Planning Model 1. 
Interactions, Programming and Planning consisted of six Quality Area Indicators: 
(1) Relationships with Children, (2) Respect for Children, (3) Partnerships with Families, 
(4) Staff Interactions, (5) Planning and Evaluation and (6) Learning and Development. 
Chi-square goodness of overall fit tests revealed that the model illustrated in Figure 4.2 
did not fit the data, χ2 (9) = 66.571 p = .000. Further examination of a number of fit 
statistics confirmed the poor fit. The results of these tests are presented in Table 4.2.  
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The modification indices indicated that this model would benefit from re-
specification to improve model fit. Examination of the model fit indices suggested that 
there was a relationship between Quality Area 3 Partnerships with Family and Quality 
Area 6 Learning and Development. Both Quality Areas contain principles focused upon 
programming (Rowe, Tainton, & Taylor, 2006), and thus a relationship between the two 
areas was theoretically supported and implemented into the model.  
Model re-specification based upon these indices produced the model illustrated in 
Figure 4.3. Although several fit statistics revealed improvement in model fit, the model 
remained a poor fit for the data, χ2 (8) = 29.78, p = .000. When compared to a critical 
value of .95, the AGFI, confirmed the poor fit. Further, the RMSEA, with a value of .09, 
indicated the model was of poor fit. However, the GFI, TLI and CFI when compared to 
the critical value of .95, indicated that the model fit the data (see Table 4.2). Modification 
indices were, thus, still examined. A relationship between Quality Area 1 Relationships 
with Children and Quality Area 2 Respect for Children was noted. In subsequent editions 
of the NCAC Guidelines, these two Quality Areas have been reworked into a single 
Quality Area. Therefore, this proposed association was supported theoretically, and the 
model was re-specified.   
 
Figure 4.3. Interactions, Programming and Planning Model 2.  
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Chi-square goodness of fit statistics indicated the model illustrated in Figure 4.4 
was a good fit for the data, χ2 (7) = 0.7, p = .206. Multiple test statistics were examined to 
investigate whether they supported model fit (See Table 4.2). When compared to the 
critical value of .95, the GFI, AGFI, TLI and CFI supported the interpretation of the chi-
square results. Even though the RMSEA was above .05, it was considered that the model 
fit the data. Therefore, no further re-specifications were necessary and the model was 
deemed acceptable for further use.  
 
Figure 4.4. Interactions, Programming and Planning Model 3. 
Overall, then, six items were found to embody Interactions, Programming and 
Planning. Interactions is captured through relationships with children, respect for 
children, partnerships with families and staff interactions. Programming and Planning is 
represented by planning and evaluation and learning and development.   
Factor 2: Management. 
Management was measured through four Quality Areas: (7) Protective Care (8) 
Health (9) Safety and (10) Management. The chi-square goodness of fit test, assessing 
overall model fit, revealed the model illustrated in Figure 4.5 to be of adequate fit, χ2 (2) = 
5.134, p = .077. When compared to critical values, fit statistics agreed that the model was 
of adequate fit (See Table 4.2). Therefore, model depicted in Figure 4.5 was accepted as a 
good fit for the data.  
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Figure 4.5. Management Model 1.  
Management, therefore, represents protective care, health, safety and managing to 
support quality. This encapsulates, for example, ensuring written procedures and policies 
are available, appropriate supervision is implemented, high standards of hygiene are 
adhered to, dangerous materials are appropriately dealt with and professional 
development is provided for all staff. These aspects, taken together, measure the 
administration and management of a centre and, thus, comprise the factor Management.  
Factor 1 and 2: Learning, Programming, Planning and Management Combined 
Model. 
The one-factor congeneric models presented in the above sections served as a 
preliminary for testing a two-factor model measuring a shared concept. This model, 
presented in Figure 4.6, examined whether a relationship existed between the factor of 
Learning, Programming and Planning and the factor of Management. Chi-square 
goodness of fit statistics revealed the model to be a poor fit for the data, χ2 (2) = 131.89, p 
= .000. When compared to a critical value of .95, the GFI, AGFI, CFI and TLI all 
indicated the model was a less than adequate fit. This was supported by the RMSEA (See 
Table 4.2). It was determined that this model did not fit the data. Several re-specifications 
of the model were suggested, many of which were not supported theoretically and were in 
danger of modifying the underlying concept of the model. Therefore, it was determined 
 116 
 
that the data were represented by two separate measures of quality – Interactions, 
Programming and Planning and Management.  
 
 
Figure 4.6. Combined Interactions, Programming and Planning and Management Model.  
 
Table 4.2 Criterion of good fit for NCAC models 
 RMSEA GFI AGFI TLI CFI 
 <.05 >.95 >.95 >.95 >.95 
Interactions, Programming and Planning      
Model 1 (Figure 4.2) .143 .936 .852 .897 .938 
Model 2 (Figure 4.3) .090 .970 .921 .960 .978 
Model 3 (Figure 4.4) .064 .983 .950 .979 .990 
Management      
Model 1 (Figure 4.5) .054 .995 .973 .986 .995 
Combined       
Model 1 (Figure 4.6) .108 .915 .854 .897 .926 
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4.4.2 CCPQ measure. 
Exploratory analyses were not necessary for this set of data as categories defined 
by Harrison (2008) and Harrison et al. (2009) were used to guide factor construction (see 
Table 4.3). Therefore, these categories were explored with CFA, with modifications 
occurring as needed based upon fit statistics.  
Table 4.3 Factors created from the Child Care Provider Questionnaire 
Category Questions 
Structure  Highest educational qualification  
Staff Interactions  Staff can rely on colleagues for support and 
assistance when needed 
 Staff have a clear understanding of their roles and 
responsibilities 
 Staff are able to contribute to decision-making about 
policies and practices in the centre 
 Staff go about their work with enthusiasm 
 My personal philosophy and goals are in agreement 
with those of the centre 
 The centre environment provides a positive working 
environment for staff 
Direct Teaching and 
Learning  
 Sitting and playing with children 
 Singing, telling stories, reading books 
 Routine Care 
 Taking part in active outdoor play 
 Watching/Supervising 
 Taking part in children’s pretend play 
Resourcing   How often are books and materials to stimulate 
language development available to the children? 
 How often are toys and equipment involving fine 
motor skills and hand-eye coordination, such as posting 
boxes, nesting cups, pop-up toys or puzzles, available to 
the children? 
 How often are art activities and creative materials, 
such as crayons, drawing, play doh, paint, cutting and 
pasting, available to the children? 
 How often are pretend play items such as dolls, 
prams, cars, home play and dress ups like hats or 
handbags, available to the children?  
 
Factor 1: Structural Aspects. 
Aspects of a child care setting that are easily measured are often referred to as 
structural aspects of quality. Staff:child ratios (e.g., de Schipper, Riksen-Walraven & 
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Geurts, 2006), group size (e.g., Layzer & Goodson, 2006), teacher qualifications (e.g., 
Burchinal, Cryer, Clifford & Howes, 2002) and staff stability (Fenech, Sumsion & 
Goodfellow, 2006) have all been proposed as structural features of quality. However, due 
to limitations with the LSAC dataset, only the single item Highest Qualification Achieved 
was examined.  
Factor 2: Staff Interactions. 
Staff Interactions was informed by six variables, as depicted in Table 4.3. Chi-
square goodness of overall fit tests indicated that the model depicted in Figure 4.7 did not 
fit the data, χ2 (9) = 25.340, p = .003. Additional examination of several fit statistics 
revealed inconsistencies regarding model fit. The results of these tests are presented in 
Table 4.4. When compared to a critical value of .95, the AGFI indicated the model was a 
poor fit. The RMSEA, when compared to a critical value of <=.05, confirmed the poor fit. 
However, when compared to a critical value of .95, the GFI, TLI and CFI indicated that 
the model fit the data. Even so, with the chi-square goodness of fit statistic and the AGFI 
indicating the model was a poor fit, modification indices were examined.  
 
Figure 4.7. Staff Interactions Model 1. 
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Modification indices suggested this model would improve if the model was re-
specified to allow a relationship between Able to contribute to decision-making and 
Personal philosophy agrees with centre. Both questions share the common aspect of 
personal philosophy, and thus theoretically this relationship was supported. Model re-
specification based upon these indices produced the model depicted in Figure 4.8. Chi-
square goodness of fit statistics indicated that this model was an acceptable fit for the 
data, χ2 (8) = 15.939, p = .043. When compared to the critical value of .95, the GFI, TLI 
and CFI confirmed that this model was an adequate fit for the data. The RMSEA, when 
compared to <=.05, was better than the previous model but still not a good fit. The AGFI 
was considered borderline when compared to a critical value of .95. The results of these 
tests are presented in Table 4.4. Modification indices indicated that the model would 
benefit from re-specifications to improve model fit. That is, a relationship was suggested 
between Can rely on colleagues for assistance and Able to contribute to decision-making. 
This relationship, however, was not supported theoretically. Therefore, Model 2 was 
accepted. Internal consistency of the factor, measured by Cronbach’s Alpha, was 
considered acceptable (α = 0.87). Overall, then Staff Interactions represented collegial 
relationships, staff roles, staff environment and personal belonging. 
 
Figure 4.8. Staff Interactions Model 2. 
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Table 4.4 Fit indices for Staff Interactions models 
 RMSEA GFI AGFI TLI CFI 
 <.05 >.95 >.95 >.95 >.95 
Staff Interactions      
Model 1 .089 .964 .915 .952 .971 
Model 2 .066 .978 .942 .974 .986 
 
 Factor 4: Resources. 
Resources, as measured by four variables noted in Table 4.3, is illustrated in 
Figure 4.9. Chi-square goodness of fit statistics indicated the model was not a good fit for 
the data, χ2 (2) = 6.421, p = .040. The RMSEA, TLI, AGFI and CFI values, presented in 
Table 4.5, confirmed the model was a poor fit. However, the GFI suggested that the 
model fit the data. No modifications were viable due to the small number of variables 
within this model. Therefore, this model was rejected as not representing the data. 
However, theoretically direct teaching and learning and resourcing fall under organisation 
and implementation of programs. Therefore, a larger model was explored to see whether 
these two factors in fact represented a higher order factor.  
 
Figure 4.9. Resources Model 1. 
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Table 4.5 Fit indices for the Resource model 
 RMSEA GFI AGFI TLI CFI 
 <.05 >.95 >.95 >.95 >.95 
Resources      
Model 1 .098 .986 .929 .717 .906 
Factor 3: Direct Teaching and Learning. 
Direct Teaching and Learning consisted of six variables, as stated in Table 4.3. 
Chi-square goodness of overall fit tests revealed that the model illustrated in Figure 4.10 
did not fit the data, χ2 (9) = 40.775, p = .000. Further examination of several fit statistics 
confirmed the poor fit. Results of these tests are presented in Table 4.6. Overall, this 
model was not a good fit for the data.  
 
Figure 4.10. Direct Teaching and Learning Model 1. 
Modification indices suggested that the model fit would improve if a relationship 
between Routine care and Watching and supervising was allowed. Both questions share 
the aspect of management of activities, so the relationship was supported theoretically. 
This re-specified model is illustrated in Figure 4.11. The chi-square goodness of fit test 
indicated that the re-specified model was an adequate fit, χ2 (8) = 21.946, p = .005. All fit 
indicators suggested this model was not a good fit. The results of these tests are presented 
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in Table 4.6. Due to several fit statistics indicating this model did not fit the data, 
modification indices were examined.  
 
 
Figure 4.11. Direct Teaching and Learning Model 2.  
Modification indices suggested that the model fit would improve if a relationship 
between Active outdoor play and Pretend play was allowed. Both questions were about 
active involvement of the teacher in play activities, and thus this relationship was 
supported theoretically. This re-specified model is illustrated in Figure 4.12. The chi-
square goodness of fit test indicated that the re-specified model was an adequate fit, χ2 (7) 
= 9.792, p = .201. Further examination of a number of fit statistics confirmed the good fit. 
Internal consistency of the factor, measured by Cronbach’s Alpha, was considered 
acceptable (α = 0.85). The results of these tests are presented in Table 4.6.  
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Figure 4.12. Direct Teaching and Learning Model 3.  
 
Table 4.6 Fit indices for Direct Teaching and Learning models 
 RMSEA GFI AGFI TLI CFI 
 <.05 >.95 >.95 >.95 >.95 
Direct Teaching and Learning      
Model 1 .124 .944 .870 .899 .939 
Model 2 .087 .968 .917 .950 .973 
Model 3 .042 .987 .960 .989 .995 
 
Factor 5: Program Organisation and Implementation  
Program Organisation and Implementation consisted of the above models 
depicting Direct Teaching and Learning and Resources. Chi-square goodness of overall 
fit statistics revealed that the model, illustrated in Figure 4.13, was not a good fit for the 
data, χ2 (32) = 52.496, p = .013. Further examination of AGFI and RMSEA confirmed 
this model was a poor fit. However, PCLOSE, GFI, TLI and CFI suggested that the 
model was a good fit. Table 4.7 reports the fit statistics for each test. Examination of 
regression weights indicated Routine care and Watching and supervising had the least 
impact upon the overall model. Furthermore, theoretically these are management parts of 
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the program and not part of resourcing or program implementation. Upon re-
conceptualisation of this model, Routine care and Watching and supervising were deemed 
not theoretically consistent with direct teaching and learning variables and were removed. 
The model, therefore, was re-specified as per Figure 4.14.  
 
Figure 4.13. Program Organising and Implementation Model 1. 
Chi-square goodness of fit statistics indicated that this model was an acceptable fit 
for the data, χ2 (18) = 19.150, p = .383. Further examination of a number of fit statistics 
confirmed the good fit. Therefore, this model was accepted. The direct fit statistics for 
these models are presented in Table 4.7. 
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Figure 4.14. Program Organisation and Implementation Model 2.  
 
Overall, then, one model with two factors represents Program Organisation and 
Implementation. Direct Teaching and Learning represents active learning interactions 
involving both staff and children. Further, Resources represented the availability of 
equipment for children throughout the day. Taken together, these factors represent the 
higher order factor of Program Organisation and Implementation.  
Table 4.7 Fit indices for Program Organisation and Development models 
 RMSEA GFI AGFI TLI CFI 
 <.05 >.95 >.95 >.95 >.95 
Program Organisation and Development      
Model 1 .053 .956 .925 .951 .965 
Model 2 .017 .979 .959 .996 .997 
4.5  Findings: Descriptive Statistics  
The following section presents descriptives of the factors presented above.   
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4.5.1 NCAC measures of quality.  
Two models represent quality from the NCAC linked dataset. Items in the models, 
Interactions, Programming and Planning and Management, were rated on a 4-point scale 
(unsatisfactory, satisfactory, good quality, high quality).  
Interactions, programming and planning.  
No service providers were rated as unsatisfactory. The majority of centres were 
classified as Good Quality (n = 295; 94.6%). Five centres were rated as Satisfactory 
(1.6%) and 12 centres were rated as being of High Quality (3.8%). Assuming interval 
measurement for this item, the mean score was 3.76 (SD = .27). The lowest score was 
2.40 and the highest score was 4. The distribution of the scores was negatively skewed (-
1.9). 
Management. 
No service providers were rated as unsatisfactory in this area at Wave 1. The 
majority of centres were rated as Good Quality (n = 291; 93.3%). Twelve centres were 
rated as Satisfactory (3.9%) and nine centres were rated as being of High Quality (2.9%). 
Assuming interval measurement for this item, the mean score was 3.67 (SD = .3). The 
lowest score was 2.72 and the highest score was 4. The distribution of the scores was 
negatively skewed (-1.0). 
4.5.2 CCPQ measure of quality.  
Factors representing quality using CCPQ data were Structural Quality (single item 
measure), Staff Interactions and Program Organisation and Implementation.  
Structural Aspects.  
Structural quality was examined through Highest Qualification.  Results indicated 
many respondents held a Diploma or an Associate Diploma (n = 129; 56%). Early 
childhood educators also held Advanced Diploma or Associate Degree, representing 7% 
(n = 17) of the sample. For educators, 12% (n = 28) held Certificate qualifications, 2% (n 
= 4) held Secondary Schooling Completion Certificates, whilst 2% (n = 5) were unable to 
be classified under the pre-determined qualification categories. Bachelor level 
qualifications were held by 15% (n = 34) of participants, 3% (n = 8) held a Graduate 
Diploma or a Graduate Certificate and 2% (n = 4) held Masters or Doctoral level 
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qualifications. Although these findings are of interest, they must be interpreted with 
caution. Respondents to this survey are not, as discussed previously, necessarily the 
child’s main carer which must be taken into account when interpreting the findings. 
Staff Interactions. 
Items comprising Staff Interactions were rated on a 5-point scale. A child care 
provider at one centre responded as Strongly Disagree (0.4%). Providers at four centres 
responded as Disagree (1.7%) and providers at 29 centres responded as Neither Agree nor 
Disagree (12.7%). The majority of providers responded as Agree (n = 142; 62%) and 
providers at 53 centres responded as Strongly Agree (23.1%). Thus, the majority of 
service providers either agreed or strongly agreed that staff interactions in their centre 
were positive. This indicates the majority of centres were of good quality. Assuming 
interval measurement for this item, the mean score was 4.4 (SD = .57). The lowest score 
was 1 and the highest score was 5. The distribution of the scores was negatively skewed 
(-1.7).  
Program organisation and implementation.  
Direct Teaching and Learning. 
Items comprising Direct Teaching and Learning were rated on a 4-point scale. 
Providers at seven centres (3.1%) did not provide any direct teaching and learning 
experiences for the children. Ninety-seven providers (42.4%) are somewhat engaged in 
direct teaching and learning with the children daily. There were 109 providers (48%) 
engaged in direct teaching and learning quite a lot, and 16 providers (7%) engaged in 
direct teaching and learning very much. Assuming interval measurement for this item, the 
mean score was 2.91 (SD = .62). Skewness (-.42) was not an issue for this measure.  
Resources. 
Items comprising Resources were rated on a 4-point scale. Forty-one centres 
(17.9%) occasionally provide these equipment items for children. The majority of centres 
(n = 161; 70.3%) provided these items for short period each day. Twenty seven centres 
(11.8%) provided these materials for about half the day. No centres provided these 
materials all day nor did any centres not supply the equipment at all. Assuming interval 
measurement for this model, the mean score was 3.34 (SD = .5). Skewness (-.88) was not 
an issue for this measure.    
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4.6 Findings: Correlations between Measures  
Correlational analyses were used to examine relationships between NCAC factors 
and CCPQ factors (see Table 4.8). A strong, positive association was found between the 
two models underpinning NCAC quality (r = 0.61). This suggests increases on the factor 
Interactions, Programming and Planning were correlated with increases on the factor 
Management. Statistically significant associations were also found between NCAC 
factors and factors comprising the CCPQ. A weak, positive relationship was found 
between Interactions, Programming and Planning and Direct Teaching and Learning (r 
= .17), suggesting increases on the factor Interactions, Programming and Planning were 
correlated with increases on the factor Direct Teaching and Learning. This finding is of 
interest, as several shared concepts were explored through these individual factors. A 
weak, positive association was noted between Management and Staff Interactions (r 
= .17), again suggesting increases on one factor were correlated with increases on the 
second factor.  
Weak, positive associations were also found between factors of the CCPQ. A 
relationship was noted between Staff interactions and Direct Teaching and Learning (r = 
0.19). With items such as staff roles, environment and personal philosophy underpinning 
Staff Interactions, the relationship between this and the activities that take place is not 
surprising. Finally, a relationship was noted between Staff Interactions and Resources (r 
= .16).  With personal philosophy a large part of Staff Interactions, again it is not 
surprising that resources provided and used would be correlated with this personal 
philosophy.  
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Table 4.8 Correlations between quality measures  
 Interactions, 
Programming 
and Planning 
(NCAC) (n = 
417) 
Management 
(NCAC) 
(n = 417) 
Staff 
Interactions 
(CCPQ) 
(n = 229) 
Direct 
Teaching 
and 
Learning 
(CCPQ) 
(n = 229) 
Resources 
(CCPQ) 
(n = 229) 
Interactions, 
Programming 
and Planning 
(NCAC) 
 .614** .160 .169* .096 
Management 
(NCAC) 
  .165* .190* .155 
Staff 
Interactions 
(CCPQ) 
   .194** .175** 
Direct 
Teaching and 
Learning 
(CCPQ) 
    .111 
**Correlation is significant at the 0.01 level 
*Correlation is significant at the .05 level 
 
 
Factors underpinning these measures are of intense interest to researchers. 
Although both measures of quality were adequate, several problems were noted regarding 
the NCAC data. First, data collection for the NCAC items occurred every three years. 
This creates an issue, as the timing of data collection for the NCAC ratings may not 
necessarily match the timing of data collection for LSAC. This creates issues when 
investigating experiences occurring from birth until 2 to 3 years of age, as subsequent 
chapters aim to do. Questions have also been raised over the validity of NCAC quality 
ratings, with the majority of centres passing accreditation with high quality ratings that 
may not necessarily reflect the actual quality of the centre (Tayler et al., 2006). Combined 
with the changes to NCAC editions between 2004 and 2010, the remaining studies in this 
program of research will draw upon the factors comprised from the CCPQ items.  
4.8 Discussion  
Child care quality has long been a focus of child care research. International 
research has suggested that the quality of child care arrangements may impact upon 
development (e.g., Bryant, Maxwell, Taylor et al., 2003; Burchinal, Roberts, Riggins et 
al., 2000; Clarke-Stewart, Vandell, Burchinal.et al., 2002; Melhuish, Sylva, Sammons et 
al., 2001; NICHD-ECCRN, 2002). These studies often link high quality care to increased 
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gains in development. The following section will provide a discussion of the key findings 
for Study 1.  
4.8.1 Quality of centre-based child care accessed by infants in Australia.   
The measurement of quality generally occurs through two factors, classified as 
structural and process factors (e.g., Fleer, 2000; Howes et al., 2008; Peisner-Feinburg & 
Yazejian, 2010). Structural factors include easily measureable factors such as staff 
qualifications and staff-child ratios. Process factors refer to aspects of quality such as staff 
relationships and quality of teaching (Hamre & Pianta, 2007). Due to concerns raised 
regarding attachment (e.g., Belsky, 1988), much literature on the quality of centre-based 
arrangements for infants focuses on ratio size and caregiver relationships (e.g., Child 
Caregiver Interaction Scale: CCIS [Carl, 2007]). It is important, then, to provide an 
overview of several factors of quality to determine the reported quality of centre-based 
arrangements for Australian infants.  
The quality of centre-based care arrangements for Australian infants was first 
examined using NCAC QIAS items. Separately, these indicators support previous 
research on what constitutes quality in centre-based settings (e.g., Centre for Community 
Child Health, 2006; Taylor, 2004). Together, the measure provides information on two 
key areas, Interactions, Programming and Planning and Management. This program of 
research has suggested the majority of centres attended by infants in Australia are of good 
quality. With previous research using NCAC indicators suggesting the majority of centres 
within Australia to be of high quality (NCAC, 2011a), quality of centre-based care was 
assessed as being slightly lower than those figures presented by the NCAC.  This 
discrepancy, in part, may be due to the centres sampled. Specifically, the centres with 
data in the NCAC linked database were not nationally representative, perhaps suggesting 
bias in the findings. Even so, investigation of the NCAC data revealed important 
information on the quality of centre-based arrangements accessed by infants. To validate 
or contradict findings presented here, it is important to draw upon the second measure of 
quality to examine whether both measures are reporting similar quality ratings.   
The CCPQ contained questions pertaining to several aspects of quality. Drawing 
upon previous research suggesting structural and process quality to be of importance 
(e.g., Cassidy et al., 2005; Harrison et al., 2009), items from the CCPQ were extracted to 
address these areas. To examine structural quality, information on staff qualifications was 
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used. Staff qualifications have been proposed as a strong indicator of quality, beyond that 
of group size or staff-child ratio (Burchinal, Howes, & Kontos, 2002). The use of this 
factor to measure quality, therefore, is supported by the literature. At the time of data 
collection, minimum requirements for carers differed across States and Territories in 
Australia. This has led to minimal research being conducted on the qualifications of child 
care workers in Australia. Results suggest the majority of carers held a diploma or 
advanced diploma. Burchinal, Howes and Kontos (2002) suggested that a carer with a 
Bachelor degree was an excellent predictor of high quality care. This program of research 
indicated that 21% of carers in this study are potentially providing high quality care based 
upon their qualification of a Bachelor Degree or higher. Of concern was that 2% of carers 
did not hold a qualification, indicating low structural quality. Based on these results, 
within Australian child care centres, infants are most likely to be cared for by a provider 
with a diploma or advanced diploma, suggesting mid to good ratings of structural quality.  
Process quality, as examined through items from the CCPQ, was identified as an 
area of concern. Previous research has suggested the measurement of process quality to 
be difficult (Layzer & Goodson, 2006). Interactions, engagement and environment have 
all been proposed as possible indicators of process quality (Kennedy, 2011). To this 
extent, the factors emerging for process quality for this program of research address the 
limitations/concerns raised in previous research. That is, investigation into Staff 
Interactions and Program Organisation and Implementation. Both Staff Interactions and 
a sub factor of Program Organisation and Implementation, Direct Teaching and 
Learning, suggest that infants in centre-based care arrangements within Australia are 
likely to attend good to high quality settings. This supports findings from previous 
research suggesting that Australian child care is not of poor quality (Harrison, Skouteris, 
Watson, & Ungerer, 2006; Love et al., 2003). In contrast to these findings, investigation 
of Resources indicates the majority of children were attending centres that provided 
equipment for short periods each day, indicating satisfactory quality rather than a high 
level of quality care. This, then, is of concern to policy makers and stakeholders due to 
previously proposed relationships between child care quality and long term outcomes.  
4.9      Limitations  
There are several limitations to be noted when interpreting findings from Chapter 
4. A noted limitation of LSAC measures was a lack of observational data. The current 
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findings rely heavily upon self-reports of quality, and thus findings must be interpreted as 
reported quality as opposed to actual quality. In addition, the CCPQ may not be 
completed by the child’s main carer, and thus findings must be treated with caution. The 
CCPQ results in a measure of quality of one educator’s reported practices and cannot be 
taken as a measure of actual quality experienced. It is important, therefore, to interpret 
results with caution. For in-depth discussion of limitations of NCAC data, please see 
Sections 2.3 and 7.8. 
 
4.10 Conclusion 
A significant number of Australian infants are accessing centre-based 
arrangements. This study focussed on the quality of these arrangements drawing upon 
Wave 1 data from the Birth Cohort. The structural properties of two measures of quality 
were explored. The first drew upon variables from the NCAC database and the second 
drew upon variables from the CCPQ. The relationship between these instruments was 
also considered within this Study.   
Investigation of the NCAC database revealed similar results to the CCPQ. With 
two factors identified, Interactions, Programming and Planning and Management, both 
suggested infants were likely to be attending centres with good to high quality ratings. 
Namely, infants were likely to be attending centres with good quality ratings regarding 
relationships with children, respect for children, partnerships with families and staff 
interactions. Further, good quality ratings were extended to protective care, health, safety 
and managing to support quality. Overall, then, findings from Study 1 drawn from the 
NCAC linked database assert that infants in Australia were likely to be attending centres 
of good quality.   
Examination of CCPQ items revealed three main areas underpinning quality, 
Structural Quality, Staff Interactions and Program Organisation and Implementation. 
Through investigation of structural quality, evidence suggested that the majority of 
infants were attending centres where the carer held a diploma or advanced diploma. 
Based on previous research, this suggests infants in Australia are attending centres of mid 
to good quality ratings. Examining Staff Interactions suggested that infants in Australia 
were likely to attend good to high quality arrangements. Representing collegial 
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relationships, staff roles, staff environment and personal belonging, findings from Study 1 
suggested the majority of infants were attending good to high quality centre-based 
programs. Within Program Organisation and Implementation, direct teaching and 
learning also supported the finding that the majority of infants are attending good quality 
centres. That is, they are attending centres with good quality active learning interactions.  
From the CCPQ, the lowest quality rating was reported for Resources. On this 
measure, satisfactory ratings were noted for the majority of infants regarding the 
availability of equipment for children throughout the day. Overall, however, the CCPQ 
data concurred with findings from the NCAC measures, suggesting that Australian infants 
are using centre-based care with good quality ratings. Associations were noted between 
the two overall measures of quality contained in the LSAC dataset, contributing new 
information regarding self-report and external criteria driven measures to the body of 
knowledge on child care quality. 
This chapter explored the properties of centre-based child care quality based upon 
measures from the NCAC and CCPQ. Examination suggested Australian infants are 
likely to attend centre-based arrangements that have quality ratings of between 
satisfactory to high quality. The focus of the next chapter is on the presentation and 
discussion of findings for Study 2. This continues to examine child care arrangements for 
Australian infants, investigating the longitudinal patterns of child care arrangements. Due 
to issues with the NCAC discussed previously, the CCPQ factors discussed in Study 1 are 
drawn upon to discuss quality in Study 2. Further, Study 2 looks at type of care accessed, 
the amount of time spent in care arrangements as well as concurrent and longitudinal 
stability of arrangements. Study 2 also examines ecological factors to determine if 
differences in care trajectories are associated with child and family characteristics.   
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CHAPTER 5:  THE EARLY CHILD CARE EXPERIENCES 
OF AUSTRALIAN CHILDREN  
5.1 Introduction 
Study 2 explored the early child care experiences of Australian children. These 
early child care experiences are varied and complex (e.g., Harrison, 2010; NICHD, 2005). 
Potentially, these experiences influence child outcomes (e.g., Loeb et al., 2007; NICHD-
ECCRN, 2003) and are thus important to understand.  To provide an in-depth exploration 
of experiences, two main investigations were undertaken. The first provides foundational 
cross-sectional information on the early child care experiences of Australian infants, with 
attention given to two subsamples of children. The second constructs profiles of child 
care experiences across time, examining the longitudinal care trajectories of children 
throughout the early years. Through these explorations the patterns of early child care 
experiences for Australian children are presented.  
Investigation of early child care experiences drew upon samples from the Birth 
Cohort of the LSAC dataset. All infants from the Birth Cohort with data on child care 
variables had their early child care experiences explored. Particular interest, however, was 
given to two subsamples of infants due to their early enrolment in centre-based care. 
Overall, 12% (n = 624) of infants from the Birth Cohort were enrolled in centre-based 
care as their primary care arrangement at 12 months of age or younger. For the samples of 
interest, 228 (5%) infants were enrolled in centre-based child care at 6 months or younger 
and 396 (8%) infants started centre-based child care between 7 and 12 months of age. 
Previous research has proposed that very early child care experiences may predict poorer 
developmental outcomes for children (e.g., Belsky, 2001; Loeb et al., 2007), so it is 
important to explore their care experiences.  
To measure experiences of child care, several elements of enrolment were 
examined. Experiences of interest were the type of child care accessed, the amount of 
time spent in child care arrangements per week, the number of concurrent child care 
arrangements attended per week and the stability of these child care arrangements across 
time. Consideration was also given to the quality of centre-based child care arrangements. 
Descriptive analyses of experiences are first presented from Wave 1 and Wave 2, in order 
to provide an understanding of child care attendance at different ages. Longitudinal 
 135 
 
patterns of child care are then examined, providing important information on trajectories 
of the early child care experiences for children in Australia. This chapter concludes with a 
discussion of the findings related to relevant literature.  
5.2 Background  
It is not debated that the infant year provides a foundation for development. 
Throughout this year, several significant milestones occur. Of interest, then, is why 
investigations of infants in child care research tend to focus on children under 12 months 
of age as a developmentally homogenous group (Scott-Little, Kagen, Frelow, & Reid, 
2009). With research suggesting critical periods within this year require differing levels 
of stimulation, and this stimulation to determine the location of neurons and their 
functions (e.g., Marshall, 2011), it is of concern that age differences in the infant year are 
not taken into account in much child care research. In fact, even with previous research 
suggesting the needs of children in child care to be different between younger and older 
infants (e.g., Clarke-Stewart et al., 1995; Marshall, 2011), research continues to 
categorise infants as a single group. In part, this may be due to underpinning policies, 
often ignoring key differences between 6 month old children and 12 month old children 
(see Marshall, 2011). The following chapter addresses this gap in the literature base, 
aiming to examine key differences in younger and older infant child care experiences, 
with the understanding that needs and requirements of the age of the infant may have an 
impact upon these experiences.  
The use of centre-based arrangements at this critical developmental time is of 
interest to researchers, parents and policy makers. With negative (e.g., Belsky, 2001; 
Belsky et al., 2007; Loeb et al., 2007) and positive (e.g., NICHD, 2000, 2005; NICHD & 
Duncan, 2003) relationships noted between centre-based care and outcomes, the question 
remains whether these associations are heightened or reduced for infants. For example, 
the turnover of staff is quite high for centre-based child care. Although this influences 
overall quality, it is infants in this situation who have been proposed to be most 
influenced by ruptured attachments (e.g., Whitebrook & Sakai, 2003). Additionally, 
different experiences are noted for younger and older children in centre-based child care, 
with quality of arrangements higher for older children (Fenech, Sweller & Harrison, 
2010). Along with the relationships between centre-based experiences and outcomes of 
 136 
 
interest, it is important to investigate the experiences of infants who are potentially at risk 
of adverse outcomes, yet who have not been the focus of much research.  
Cross-sectional data provides an overview of child care experiences. In Australia, 
28% of infants in formal arrangements attend a long day care centre (Harrison et al., 
2009). These infants spend, on average, more hours in care than infants in informal child 
care arrangements (Harrison et al., 2009). Specifically, infants enrolled in long day care 
settings spend an average of 20 hours per week in child care (Harrison et al., 2009). 
Comparing this to similar populations from the United States of America, Australian 
infants spend fewer hours in child care per week (Ehrle, Adams, & Tout, 2001; NICHD-
ECCRN, 2005). Differing results have also been found when examining the number of 
concurrent care arrangements for infants. Wave 1 LSAC data has revealed 21% of infants 
are enrolled in two or more child care arrangements, and three percent attend three or 
more arrangements (Harrison, 2010). This is less than reported for the United States of 
America, where results from the NICHD (2005) noted that 46% of infants experienced 
multiple child care arrangements during the first 15 months of care. Further, 
approximately 40% of infants experienced at least one change in their care arrangements 
by the end of their first year (NICHD-ECCRN, 2005). Of interest is whether these 
experiences are consistent as children age.  
Child care experiences are proposed to be different at 2 to 3 years of age to those 
experienced in infancy. For example, more children are enrolled in formal child care 
arrangements by this age. According to LSAC data, by 2 years of age 68% of children are 
enrolled in child care arrangements, with 58% of these children in formal child care 
arrangements (Harrison, 2010). Further, the number of hours of care attended by children 
as toddlers, on average, decreases. Children in long day care centres in Australia at 2 to 3 
years of age have been reported as receiving approximately 18 hours of care per week 
(Harrison, 2010). More children attend multiple care arrangements at this later age, with 
26% attending three or more arrangements in a week (Harrison, 2010). Although 
providing important foundation information regarding early child care experiences, cross-
sectional works do not provide information on care experience trajectories across time. 
For example, if children are experiencing 20 or more hours of child care per week as an 
infant, do they continue to do so as a toddler? Questions regarding care trajectories have 
not yet been answered for Australian children, a gap which the current research will 
address.  
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5.3 Methodology  
This study addresses the research question: 
What are the child care experiences for Australian infants in the early years and 
how are these experiences associated with age of enrolment in centre-based care?  
5.3.1 Sample selection for the current study. 
Children from the Birth Cohort of LSAC were included in the current study. In 
particular, however, interest was focussed upon those attending centre-based child care 
arrangements (n = 624; 28%). This larger group was divided into two separate samples, a 
group of infants enrolled in centre-based care at 6 months of age or younger and a group 
of infants enrolled in centre-based care between 7 and 12 months. This split was 
necessary to not only acknowledge differing stages of development that occur during the 
first year, but also to capture information on younger versus older infant experiences. The 
rationale behind this separation has been discussed further in Chapter 2 and the preceding 
section. Children not enrolled in centre-based child care prior to 12 months of age were 
represented by the remaining Birth Cohort. The variables for the selection of the sample 
were obtained from the Parent 1 Interview. Two variables were used to capture all 
children within age parameters. The first asked if the child’s first ever care arrangement 
was centre-based. This attempted to capture all children in centre-based child care. This 
variable did not capture all children in centre-based care, for example, if grandparent care 
was a child’s first care arrangement, the child would not be selected. Therefore, a second 
selection variable was also used, asking if at Wave 1 the children were attending centre-
based care as their main care arrangement. This variable captured those who may not 
have had centre-based care as their first arrangement, but who were still attending centre-
based settings during this time.  The steps followed to identify the two samples of 
children enrolled in early centre-based care are illustrated in Figure 5.1.  
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Remaining Birth 
Cohort (n = 4,413) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.1. Flowchart illustrating the sample selection for Study 2.   
5.3.2 Measures used in the current study.  
Early child care experiences reflect a patchwork of arrangements created by 
families. For this study, early experiences were investigated through 5 main aspects of 
early child care: 
1. Type of child care accessed, 
2. Amount of time spent in child care arrangements, 
3. Number of concurrent child care arrangements attended, 
4. Stability over time of primary child care placements, 
5. Quality of centre-based child care. 
Type of child care arrangements. 
Parent 1 was asked at each wave to nominate the primary type of non-parental 
child care, if applicable, their child received weekly. Care types listed included 
grandparent care, family day care, centre-based long day care, occasional care and care by 
a nanny. Specific types of child care are presented at each wave based on this variable. 
For profiles, child care arrangements were reduced into three main categories:  
1. Parental child care,  
LSAC Birth Cohort Wave 1 (n = 5,107) 
 
 
Was the child’s first ever care centre-
based?  
Was the child 26 weeks 
or under at age of 
enrolment? (n = 298) 
Was the child 27 to 52 
weeks at age of 
enrolment? (n = 396) 
At Wave 1 was the child attending centre-
based care as their main care arrangement?  
No Yes Yes 
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2. Centre-based child care, or  
3. Home based/informal child care arrangements.  
Amount of time spent in non-parental child care arrangements. 
The amount of time spent in non-parental child care arrangements was measured 
through two variables. The first variable, total time spent in non-parental child care 
arrangements, was obtained from the Parent 1 face-to-face interview. This variable 
captures all hours spent in child care across all non-parental child care arrangements. The 
second variable, total time spent in the main non-parental child care arrangement, was 
also obtained from the Parent 1 interview. For these analyses, only children whose main 
child care arrangement was centre-based were included. That is, the second measure 
examined the number of hours spent in centre-based child care arrangements. To measure 
amount of time spent in child care across time, total hours spent across all child care 
arrangements was used. With the possibility of children attending multiple child care 
arrangements weekly, this variable allowed this program of research to accurately capture 
the number of hours spent in non-parental child care arrangements.  Responses at Wave 1 
and Wave 2 were coded into: 
1. No hours per week, 
2. Fewer than 10 hours per week (low dose),  
3. Attending 10-19 hours per week (mid dose) or  
4. Attending 20+ hours per week (high dose).  
Number of concurrent child care arrangements. 
Parent 1 was asked at each wave to record the number of non-parental child care 
settings their child attended concurrently per week. Responses at each wave were 
between zero care arrangements per week, indicating exclusive parental care, and five or 
more care arrangements per week. When examining multiplicity across waves, responses 
were recoded to:  
1. One care setting per week,  
2. Two care settings per week, or  
3. Three or more care settings per week.  
These care settings may include, but are not limited to, centre-based child care, 
family day care or relative care.  
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Stability of child care arrangements. 
To examine the stability of primary child care arrangements across time, a derived 
LSAC variable was used which counts the number of different care arrangements the 
child has received from birth until 4 to 5 years of age, excluding parental care. Values for 
this variable ranged from 0 to 44. Due to limitations within the LSAC dataset, this 
variable was unable to capture total changes from birth until 2 to 3 years of age. To 
address this limitation, a variable asking Parent 1 for the number of changes that occurred 
to primary care arrangements between 2 to 3 years of age and 4 to 5 years of age was 
subtracted from the initial derived variable. This new variable, then, only captures 
changes from birth until 2 to 3 years of age. This was then recoded with values from zero, 
indicating no arrangement changes, up to a possible six or more arrangement changes. 
Due to complexity, when constructing profiles this was further reduced from zero 
changes to a possible 3 or more changes.  
Quality of child care arrangements. 
The quality of centre-based child care arrangements was measured through one 
quality measure discussed in Study 1. That is, quality is discussed via the factors which 
emerged from investigation of the CCPQ (staff relations, direct teaching and learning and 
resources). For further information on this indicator of quality, refer to Chapter 4. A 
limitation of using CCPQ data was the limited variation noted in scores, with most 
centres rated as being of good or high quality. With relatively high scores noted on 
quality, to provide information on higher and lower quality centres a cut-off point was 
used and cases were coded as being higher or lower quality through a median split. The 
use of this technique for categorising child care variables related to quality is supported 
by previous literature, for example it has been used when investigating NICHD data 
(NICHD, 2003), the ECERS-R (Groeneveld, Vermeer, van IJzendoorn, & Linting, 2010) 
as well as the QIAS in an Australian context (Sims, 2007). A visual inspection of the data 
also supported this decision.  
5.3.3 Data analysis for the current study. 
Descriptive statistics are provided to illustrate the child care experiences of 
Australian children. Frequencies and percentages are presented for data that are 
categorical. Ordered and continuous measures are described in terms of means and 
standard deviations. To create profiles of child care across time, child care experiences at 
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Wave 1 and Wave 2 were combined to create a derived variable. To examine family 
characteristics in regards to experiences of care, one-way ANOVAs and chi-square tests 
are employed. In addition, these tests are used to examine statistically significant 
differences in child care experiences between the samples of interest. The one-way 
ANOVA is considered a robust test, with assumption violation not interfering excessively 
with the F statistic (Field, 2009).  To examine differences amongst several groups where 
a significant F result was achieved, post hoc tests were used. Specifically, the Games-
Howell Post Hoc test was used. This test is considered optimal when comparing groups 
with unequal sample sizes and possible unequal population variance (Field, 2009).  Chi-
square tests are used to examine differences in categorical variables. Specifically, 
Pearson’s chi-square test of the independence of two categorical variables was employed, 
in order to examine associations between variables (Field, 2009).  
5.4 Findings  
5.4.1 Why use infant child care?  
Many reasons underpin parental decisions regarding child care use for infants. In 
the Parent 1 interview at Wave 1, parents using non-parental child care for their infant 
were asked to select the primary reason behind this enrolment. The majority of parents 
indicated the use of non-parental child care to be associated with their own work or study 
commitments (85%). Additional explanations were provided and these are presented in 
Appendix C. Appendix C also presents information on parental decisions underpinning 
child care use at 2 to 3 years of age, as well as reasons for not using non-parental child 
care. Overall, results suggested strong associations between parental work or study 
commitments and infant enrolment in non-parental child care.   
5.4.2 Child and family characteristics associated with early enrolment in centre-
based child care. 
Infants enrolled in centre-based child care arrangements share several key child and 
family characteristics. These are discussed in depth in Appendix D. An overview, 
however, is presented in Table 5.1. Significant associations were found between centre-
based enrolment at 6 months of age or younger and whether English was an additional 
language, family size, maternal employment and maternal separation anxiety. 
Specifically, children who are enrolled in centre-based child care at 6 months of age or 
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younger are likely to be from an English speaking background, with few or no siblings, 
have mothers who are employed and who have low levels of separation anxiety.  
These findings are similar for children enrolled in centre-based arrangements 
between 7 and 12 months of age. These children were likely to be from an English 
speaking background, have few or no siblings, have well educated mothers who are 
employed and who have low levels of separation anxiety. This information, then, 
provides important insight into shared characteristics for a group of children who 
experience infant enrolment in centre-based arrangements, a source of much debate 
within literature.  
Table 5.1 Characteristics of children enrolled in centre-based arrangements as an infant.  
Sample of interest Significant associations with child and family 
characteristics 
Centre-based enrolment at 6 months of 
age or younger 
Unlikely to be from a language background 
other than English.  
Likely to have few or no siblings. 
Mothers are likely to be employed.  
Mothers are likely to have low levels of 
separation anxiety.  
Centre-based enrolment between 7 and 
12 months of age 
Unlikely to be from a language background 
other than English. 
Likely to have few or no siblings. 
Mothers are likely to have completed high 
school. 
Mothers are likely to have completed higher 
education.  
Mothers are likely to be employed.  
Mothers are likely to have low levels of 
separation anxiety. 
5.4.3 Early child care experiences for Australian children.  
For this section, early experiences of child care are documented for different 
subsamples of children. The first group is children who were enrolled in centre-based 
child care arrangements at 6 months of age or younger. The second was children enrolled 
in centre-based arrangements between 7 and 12 months of age. The final group, called the 
Remaining Birth Cohort, were not attending centre-based child care as an infant.  
Children enrolled in centre-based care at 6 months of age or younger. 
At the Wave 1 data collection time point, the majority of children within this 
sample attended centre-based child care (63%, n = 187). On average, as presented in 
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Table 5.2, these children spent a total of 23.1 (SD = 12.7) hours per week across all non-
parental child care arrangements. One-way ANOVAs revealed a significant difference in 
this mean score compared to children enrolled in centre-based care arrangements between 
7 and 12 months (p <.05) and children from the remaining Birth Cohort, F(2,1829) = 
28.514, p<.001. These results indicate that infants who were enrolled in centre-based care 
arrangements at 6 months of age or younger were more likely to be spending longer hours 
per week in child care arrangements than their peers. This trend remained true for centre 
attendance, with children enrolled in centre-based care at 6 months of age or younger 
attending, on average, 21.6 (SD = 12.4) hours per week in long day care. One-way 
ANOVA results revealed a significant difference in mean scores, F(2,511)=4.733, p<.05, 
with Games-Howell Post Hoc tests suggesting a significant difference in scores between 
these children and those enrolled between 7 and 12 months of age. Specifically, children 
who were enrolled in centre-based care arrangements at 6 months of age or younger were 
spending the longest hours in centre-based care arrangements as an infant when compared 
with their peers.  
Table 5.2 Amount of time spent in early child care arrangements 
 ≤6 months 7-12 months  Remaining Birth Cohort 
 M (SD) 
23.1 (12.7) 
27.5 (14) 
21.6 (12.4) 
25.6  (12.4) 
M (SD) 
19.8 (11.9) 
23.9 (13.6) 
18.2 (11.3) 
22.4 (11.3) 
M (SD) 
16.0 (13.8) 
19.2 (14.1) 
18.4 (11.7) 
17.2 (10.5) 
Total 0-1 years 
Total 2-3 years 
Long day care 0-1 years 
Long day care 2-3 years 
 
At Wave 1, children within this sample were most likely attending one care 
arrangement per week. That is, 68% (n = 154) of children who were enrolled in centre-
based care at 6 months of age or younger were accessing a single non-parental care 
arrangement each week. Chi-square tests revealed a significant association between 
number of concurrent care arrangements and age of enrolment in centre-based child care, 
χ2(4,5107) = 396.879, p<.001. Examination of distributions across groups, presented in 
Figure 5.2, suggests that being enrolled in centre-based arrangements at 6 months or 
younger increases the likelihood of using multiple concurrent care arrangements at 0 to 1 
year of age compared to older infants enrolled in centre child care. Specifically, 15% (n = 
33) of this sample were attending two arrangements concurrently and 4% (n = 8) were 
attending three or more care arrangements simultaneously. Even so, these infants were 
still most likely to be using a single arrangement weekly.  
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Figure 5.2. The number of child care arrangements accessed per week at 0 to 1 year of 
age across the samples of interest.   
The quality of centre-based arrangements at Wave 1 as accessed by this sample 
was investigated. For children enrolled in centre-based arrangements at 6 months or 
younger, 65% (n = 62) attended a centre with a good quality Staff Climate. For Program 
Organisation and Implementation, 19% (n = 18) were attending a high quality centre. 
These results suggest that the majority of children within this sample were not attending 
centres rated as being of high quality as an infant. Little variation was noted in the quality 
of centre-based child care arrangements across age of enrolment in centre-based care and 
chi-square tests revealed no significant differences on child care quality for age of 
enrolment.  
Investigations continued into the experiences of child care at 2 to 3 years of age 
for this subsample of interest. Centre-based child care remained the main arrangement for 
82% (n = 186) of children who were enrolled in centre-based arrangements at 6 months of 
age or younger. An increase in family day care attendance was noted, with 6% (n = 13) 
now attending family day care as their main care arrangement. A small percentage of 
these children (6%; n =16) were no longer in non-parental child care arrangements at 2 to 
3 years of age, instead being cared for solely by their parents. Overall, children enrolled 
in centre-based care aged 6 months of age or younger were more likely to be enrolled in 
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centre-based care arrangements at age 2 to 3 years than children from the remaining Birth 
Cohort, χ2(2,4711)=222.014, p <.001. These results are illustrated in Figure 5.3.  
 
Figure 5.3. The type of child care attended by children in centre-based enrolment as 
infants as well as children from the remaining Birth Cohort at 2 to 3 years of age.  
At 2 to 3 years of age, the amount of time spent in non-parental child care 
arrangements remained similar to Wave 1 for children enrolled in centre-based care at 6 
months of age or younger. These children at Wave 2 spent, on average, 27.5 hours (SD = 
14.0) per week in non-parental child care arrangements. This was an increase of 19% 
from Wave 1, indicating that this sample of children was receiving a higher dose of care 
at Wave 2 than at Wave 1. Means and standard deviations are presented in Table 5.2. 
One-way ANOVAs revealed significant differences in total hours spent in non-parental 
child care per week at 2 to 3 years of age when compared to the other samples of interest, 
F(2,3235)=48.592, p<.001. Games-Howell Post Hoc Tests revealed there was a 
significant difference in hours between children enrolled in centre-based care at 6 months 
or younger and both children enrolled in centre-based care between 7 and 12 months (p 
<.05) and children in the remaining Birth Cohort (p<.001). Specifically, the results 
indicate children who were enrolled in centre-based child care arrangements at 6 months 
or younger spent, on average, longer hours in non-parental care per week at 2 to 3 years 
of age compared to their peers.  
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Infants who were enrolled in centre-based arrangements at 6 months of age or 
younger were attending, on average, longer hours in centre-based child care at 2 to 3 
years of age than at 0 to 1 year of age. Specifically, they were attending 25.5 (SD=12.4) 
hours of centre-based care per week, an increase of 12% from Wave 1. One-way 
ANOVAs revealed a significant difference in hours spent in centre-based arrangements 
per week across the samples, F(2,1824)=66.609, p<.001. Games-Howell Post Hoc tests 
revealed a significant difference between this sample of interest and children enrolled in 
centre-based care between 7 and 12 months of age (p<.05) and children in the remaining 
Birth Cohort (p<.001). Investigation of means, presented in Table 5.2, revealed children 
enrolled in centre-based care at 6 months of age or younger experienced more hours in 
centre-based care than their peers.  
Similar to results presented from Wave 1, children within this sample of interest 
were most likely to attend a single child care arrangement weekly. That is, 78% (n = 177) 
of children from this group were attending one care arrangement per week at 2 to 3 years 
of age. Smaller percentages were noted for multiple arrangements, with 15% (n = 35) of 
children attending two care arrangements at 2 to 3 years of age and 2% (n = 4) of this 
sample attending three or more arrangements. No significant differences in results were 
noted between this group and other samples of interest based on number of child care 
arrangements per week at 2 to 3 years of age. In addition, children who were in centre-
based arrangements at 6 months of age or younger were more likely than their peers to 
have been in three arrangements since birth (31%; n = 70), χ2(12,4309)=129.472, p<.001. 
This indicates that, although these children were attending single arrangements weekly, 
there was instability in those care arrangements over time. 
The quality of centre-based care arrangements attended by children enrolled in 
centre-based care at 6 months of age or younger remained fairly consistent from Wave 1 
to Wave 2. In line with Wave 1 findings, at 2 to 3 years of age these children were likely 
to be attending a centre with good quality Staff Climate ratings (60%; n = 72). Similar to 
findings from Wave 1, just over half of children within this sample were likely to be 
attending centres with good quality Direct Teaching Practices, with 53% (n = 71) of 
children enrolled in centre-based care at 6 months of age or younger attending long day 
care centres with a direct teaching quality rating of 3. No significant differences were 
noted between this sample and other samples of interest.  
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Children enrolled in centre-based care between 7 and 12 months of age. 
The majority of children in this sample were in centre-based arrangements at the 
time of Wave 1 data collection. On average, children enrolled in centre-based care 
between the ages of 7 and 12 months spent 19.8 (SD = 11.9) hours per week across all 
non-parental child care arrangements. One-way ANOVA revealed a significant difference 
in group means between all three samples of interest, F(2,1829) = 28.514, p<.001. 
Games-Howell Post Hoc tests suggest infants enrolled in centre-based care between the 
ages of 7 and 12 months were likely to be spending longer hours in care compared to 
children from the remaining Birth Cohort (p <.001) as an infant. When investigating 
hours spent in centre-based care, seen in Table 5.2, results suggested this group received 
the lowest amount of care. That is, infants enrolled in centre-based care between 7 and 12 
months of age spent, on average, 18.2 (SD = 11.3) hours per week in centre-based care 
arrangements at the time of Wave 1 data collection.  
The majority of children enrolled in centre-based care between the ages of 7 and 
12 months were attending one child care arrangement per week. Specifically, 47% (n = 
184) were attending one care arrangement only at Wave 1. These results are similar to 
children enrolled in centre-based arrangements at 6 months of age or younger, whereby 
the majority of infants attended only one care arrangement per week. For children 
enrolled in centre-based care between the ages of 7 and 12 months, 13% (n = 51) were 
attending two arrangements per week, and 1% (n = 5) attended three or more 
arrangements per week. Chi-square tests revealed no significant association between 
whether enrolment in centre-based care occurred as an infant or not and number of 
concurrent child care arrangements at Wave 1.   
At Wave 1, children in this sample of interest were likely to be attending a centre 
with a quality rating of 4 for Staff Climate. That is, 62% (n =64) were attending centres 
with a good quality Staff Climate. A higher percentage of children enrolled in centre-
based care between the ages of 7 and 12 months (26%; n = 27) were attending a centre 
with a rating of 5 on Staff Climate when compared to children enrolled in centre-based 
care at 6 months of age or younger. This indicates that children enrolled in centre-based 
care between the ages of 7 and 12 months are possibly enrolled in centres rated as being 
of higher quality on Staff Climate than their peers. Quality at Wave 1 was also measured 
through examining Direct Teaching and Resources. Results revealed children enrolled in 
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centre-based care between the ages of 7 and 12 months (47%; n = 47) were most likely to 
be attending centres with good quality Direct Teaching practices. This trend remained 
true for resources, with children enrolled in centre-based care between the ages of 7 and 
12 months having the highest score on this measure across groups. Results indicated the 
majority of children were attending long day care centres rated as good quality regarding 
Resources, and 70% of children enrolled in centre-based care between 7 and 12 months of 
age were attending a long day care centre at Wave 1 with a Resources score of 3. Overall, 
then, children enrolled in centre-based care between the ages of 7 and 12 months received 
the highest mean scores for Program Organisation and Implementation compared to other 
groups of interest.   
The landscape of child care shifted with age for this group of children. At 2 to 3 
years of age, centre-based child care was the main care arrangement (83%; n = 327). 
Other care arrangements were also attended, including family day care (3%; n = 11). By 
Wave 2, 8% (n =30) of children enrolled in centre-based care between the ages of 7 and 
12 months were no longer receiving non-parental child care. Investigation using chi-
square tests suggested children enrolled in centre-based care arrangements between 7 and 
12 months of age were more likely to be in centre-based care at 2 to 3 years of age than 
the children from the remaining Birth Cohort, and they were less likely to be in other 
types of care compared to the Birth Cohort, χ2(2,4879)=379.864, p >.001.  
At 2 to 3 years of age, children enrolled in centre-based care between the ages of 7 
and 12 months spent longer hours in non-parental care arrangements compared to Wave 
1. They attended, on average, 24 hours per week (SD = 13.6) across all non-parental child 
care arrangements. Further, these children spent, in general, longer hours in non-parental 
child care than children from the remaining Birth Cohort, F(2,3235)=48.592, p<.001, 
according to one-way ANOVA results. Children enrolled in centre-based care between 
the ages of 7 and 12 months also experienced an increase in hours spent in centre-based 
care arrangements from Wave 1 to Wave 2. These children now attended, on average, 
22.4 (SD=11.3) hours per week in centre-based care, compared to the 18.2 hours per 
week they spent in these arrangements at Wave 1. One-way ANOVAs revealed a 
significant difference in hours spent in centre-based arrangements per week across the 
populations of interest, F(2,1824)=66.609, p<.001. Games-Howell Post Hoc tests 
revealed a significant difference in group means between children enrolled in centre-
based care between the ages of 7 and 12 months and the remaining Birth Cohort (p<.001). 
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That is, at 2 to 3 years of age not only were children in the 7 to 12 month enrolment group 
attending longer hours of centre-based care compared to Wave 1, they were receiving 
more hours of centre-based care than children from the remaining Birth Cohort.  
Investigation into multiplicity of arrangements at Wave 2 revealed similar results 
to Wave 1. That is, the majority of children enrolled in centre-based care between the 
ages of 7 and 12 months were attending one child care arrangement per week. 
Specifically, 71% (n = 281) of children were attending one arrangement. When compared 
to children enrolled in centre-based care at 6 months of age or younger, slightly elevated 
rates of attendance at two (19%; n = 76) and three or more (3%; n =11) arrangements per 
week were noted for children enrolled in centre-based care between the ages of 7 and 12 
months. Even so, no significant differences were noted between groups.  
Stability of care arrangements across time was also investigated for children 
enrolled in centre-based care between the ages of 7 and 12 months. Chi-square tests 
suggested a relationship between populations and stability, χ2(12,4309)=129.472, p<.001. 
Children enrolled in centre-based care between the ages of 7 and 12 months were more 
likely than their peers to have been in seven or more arrangements since birth (6%; n =23) 
and least likely to be in one arrangement only since birth (4%; n = 14). This indicates 
relative instability in care arrangements across time for children who were enrolled in 
centre-based care between 7 and 12 months of age.  
The quality of centre-based arrangements accessed by children enrolled in centre-
based care between the ages of 7 and 12 months increased by 2 to 3 years of age. For 
Staff Climate, the majority of children attended centres with a Staff Climate rating of 4 
(57%; n = 127). By 2 to 3 years of age there was a notable increase in centres with Staff 
Climate ratings of 5. When examining Direct Teaching scores, results indicated 56% (n = 
132) of children enrolled in centre-based care between the ages of 7 and 12 months were 
attending good quality centres. These percentages suggest an increase from Wave 1 to 
Wave 2 in attendance at centres with Direct Teaching quality ratings of 3. Investigation of 
means indicate children enrolled in centre-based care between the ages of 7 and 12 
months group had the highest group mean score on this measure. Even so, no significant 
differences existed on quality measures between the groups of interest.  
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Children not in centre-based arrangements in the first year of life. 
At the Wave 1 data collection point, the majority of children in the remaining 
Birth Cohort were in exclusive parental care arrangements (69%, n= 3,086). Of non-
parental child care arrangements, grandparent care was the most accessed care 
arrangement, used by 18% (n = 788) of the sample of interest. These children were also 
attending family day care (2%; n = 88). Overall, these children were most likely to be 
receiving exclusive parental care at Wave 1 and more likely to be in this care arrangement 
than their peers. In part this finding is due to the sampling frame used and discussed 
previously within this chapter.  
Children from the remaining Birth Cohort were receiving lower hours of non-
parental child care compared to their peers during infancy. That is, they were spending an 
average of 16 (SD = 13.8) hours per week across all non-parental child care arrangements 
and 18.4 (SD=11.7) hours per week in centre-based care arrangements. One-way 
ANOVA revealed significant differences in mean scores between the groups of interest, 
F(2,1829) = 28.514, p<.001, suggesting children from the remaining Birth Cohort were 
attending fewer hours per week in non-parental child care arrangements compared to their 
peers.  
The majority of children in the remaining Birth Cohort did not attend non-parental 
child care arrangements at Wave 1. Of children with non-parental care arrangements, 
74% (n = 1,040) attended one arrangement per week. For multiple care arrangements, 
22% (n = 314) attended two arrangements weekly and 4% (n = 44) attended three or more 
arrangements per week. These results suggest that children from the remaining Birth 
Cohort who attended non-parental child care arrangements were most likely attending one 
child care arrangement per week.  
Quality at Wave 1 was investigated using the Child Care Provider Questionnaire. 
On average, children within the remaining Birth Cohort were attending centres with a 
Staff Climate score of 4.4 (SD = 0.49). This suggests these children were attending 
centres of good quality in regards to Staff Climate. This was similar to the other samples 
of interest. For Direct Teaching and Learning, the children in the remaining Birth Cohort 
received the lowest mean score (M = 2.8; SD = 0.6). This was the lowest mean score 
reported across all populations of interest. For Resources, children from the remaining 
Birth Cohort received a mean score of 3.2 (SD = 0.5), again representing the lowest score 
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across all focus samples. Overall, then, children from the remaining Birth Cohort were 
attending centres with the lowest quality scores on program organisation and 
implementation across the samples of interest. One way ANOVAs revealed no significant 
differences in scores across the groups of interest.  
At 2 to 3 years of age, children from the remaining Birth Cohort were 
experiencing a considerable change in their child care experiences. A large decrease was 
noted in exclusive parental care (30%; n = 1,358), compared to 69% from Wave 1. 
Grandparent care, a main form of informal non-parental care accessed during infancy, 
was reduced to 13% (n = 501) for the remaining Birth Cohort, from 18% at Wave 1. More 
children were accessing family day care at Wave 2, with 8% (n = 312) of the remaining 
Birth Cohort represented. An increase in centre-based enrolments was also noted, with 
33% (n = 1,488) of children now in centre-based child care at 2 to 3 years of age. 
Combining home based and other informal care, children who were from the remaining 
Birth Cohort were more likely than their peers to be receiving this type of care at 2 to 3 
years of age (37%; n = 1,637). Overall, a significant change in rates of attendance at types 
of child care was noted between Wave 1 and Wave 2, however children from the 
remaining Birth Cohort remained more likely than their peers to be in exclusive parental 
care at Wave 2.  
Mirroring results from Wave 1, children in the remaining Birth Cohort were 
attending fewer hours of non-parental child care than their peers at 2 to 3 years of age. 
Across all non-parental care arrangements, children from the remaining Birth Cohort 
spent, on average, 19.2 hours per week in care (SD = 14.1). This figure increased from 
Wave 1, indicating that at 2 to 3 years of age children in the remaining Birth Cohort 
attended more hours of non-parental care than they did at 0 to 1 year of age. A decrease in 
hours spent at centre-based arrangements was noted for the remaining Birth Cohort, 
spending, on average, 17.2 hours (SD=10.5) per week in this type of care. One way 
ANOVAs revealed children in the remaining Birth Cohort spent less time in centre-based 
arrangements than their peers, F(2,3235)=48.592, p<.001. Investigation of hours 
suggests, then, that across all non-parental child care arrangements, these children spent 
longer hours in care at Wave 2 compared to Wave 1. Interestingly, children from the 
remaining Birth Cohort spent fewer hours in centre-based care at Wave 2 compared to 
Wave 1. Overall, similar to Wave 1 results, children from this sample of interest spent 
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fewer hours in non-parental care arrangements compared to their peers at 2 to 3 years of 
age.  
The number of concurrent child care arrangements attended by children in the 
remaining Birth Cohort at 2 to 3 years of age changed from Wave 1. That is, 60% (n = 
1,888) attended one care arrangement weekly, 20% (n = 648) attended two care 
arrangements weekly and 20% (n = 625) attended three or more arrangements per week. 
Chi-square statistics revealed a significant relationship between the samples of interest 
and number of concurrent child care arrangements at 2 to 3 years of age, χ2(6,5107) = 
291.506, p<.001. That is, results suggest that children from the remaining Birth Cohort 
were more likely than their peers to attend three or more child care arrangements per 
week at 2 to 3 years of age, an interesting finding.   
Little variation was noted in quality scores between Wave 1 and Wave 2 for this 
sample of interest. However, a slight increase in mean score was noted for Staff Climate 
(M=4.6; SD = 0.6). For Direct Teaching and Learning, the mean score was 3 (SD = 0.52), 
which was the lowest score across all three waves for this measure. These results suggest 
that children from the remaining Birth Cohort experienced relative stability in scores from 
the Child Care Provider Questionnaire, and that they were likely to be receiving good 
quality child care at Wave 2.  
Results from Study 2 suggest relative stability in care arrangements across time 
for children from the remaining Birth Cohort. Since birth, 20% (n = 717) of children from 
the remaining Birth Cohort attended one care arrangement up until formal schooling. In 
fact, examining percentages from chi-square tests suggested children from the remaining 
Birth Cohort were more likely than their peers to have been in one primary care 
arrangement since birth, χ2(12,4309)=129.472, p<.001. These children, then, experience 
more stability in their long term care arrangements across time than their peers.  
5.4.4 Longitudinal early child care experiences for Australian children. 
This chapter has thus far focussed on cross-sectional data presenting early child 
care experiences for infants. From this exploration it is known, for example, that infants 
enrolled in centre-based arrangements early are likely to continue to be in centre-based 
arrangements. Further, information was presented suggesting children in these early 
centre-based arrangements are likely to be using high amounts of care across the early 
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years. Although of intense interest to researchers, these trajectories are not the only 
longitudinal patterns of child care experienced by Australian children. Further, they do 
not allow children’s individual trajectories to be explored, a limitation of cross-sectional 
data. Therefore, in the following section, longitudinal profiles of child care experiences 
will be examined, providing information on individual care trajectories, and forming the 
basis for further exploration in Study 3.  
Type of child care used 
Arrangements were grouped into centre-based child care, home based or informal 
child care and parental child care. There were nine possible experiences of care from 
infancy to 2 to 3 years of age as presented in Table 5.3. The most common typology 
pattern for the Birth Cohort was parental care at both 0 to 1 and 2 to 3 years of age (23%; 
n = 1,175). This was followed by infant parental care at Wave 1 and centre-based child 
care at Wave 2 (22%; n = 1,127) and infant parental child care at Wave 1 followed by 
home or informal child care at Wave 2 (19%; n = 992). It was unlikely that children 
would be in parental child care or informal/home based child care at 2 to 3 years of age if 
they were in infant centre-based arrangements.  
Table 5.3 Typology for the Birth Cohort from 0-1 to 2-3 years of age.  
Typology n % 
Parental child care only  1175 23.0 
Home based or informal child care only 628 12.3 
Centre-based child care only 406 8.0 
Infant parental child care followed by centre-based child care 1127 22.1 
Infant parental child care followed by home based or informal child care  992 19.4 
Infant home based or informal child care followed by centre-based child 
care 
468 9.2 
Infant home based or informal child care followed by parental child care 202 4.0 
Infant centre-based child care followed by home based or informal child 
care 
82 1.6 
Infant centre-based child care followed by parental child care 26 0.5 
 
 
For ease of analysis, experiences can be condensed into four possible long term 
trajectories. The first was parental and/or home based care only. The second was infant 
parental and/or home based care followed by centre-based care as a toddler. The third was 
infant centre-based care followed by parental and/or home based care and the fourth was 
centre-based care only. These categories, illustrated in Figure 5.4, will be explored further 
with relation to early childhood development in Study 3. However, here they provide 
important information on early child care experiences for children across time.   
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Figure 5.4. Simplified profiles of child care experiences related to type of child care used 
across time.    
Amount of time spent in child care arrangements 
For amount of time spent in child care arrangements, 16 possible trajectories 
emerged. Children were initially coded as spending no time in care (0 hours), minimal 
time in care (fewer than 10 hours), medium amounts of time in care (between 10 and 19) 
or high (20+ hours) amounts of time in non-parental child care arrangements. The 16 
potential trajectories are illustrated in Table 5.4. The most common experience for the 
Birth Cohort was spending zero hours in care at Wave 1 and Wave 2 (25%; n = 1,140). 
This coincides with the most common typology being exclusive parental care at Wave 1 
and Wave 2. This was followed by no hours spent in care at 0 to 1 year of age and 
minimal hours spent in care at 2 to 3 years of age (15%; n = 674). Children were least 
likely to have spent 20 or more hours in child care as an infant followed by zero hours in 
child care at 2 to 3 years of age (0.8%; n = 36). Of interest to this program of research 
was the small proportion of children attending high dose care across both waves (8%; n = 
357).  
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Table 5.4 Amount of hours of care received per week for children the Birth Cohort from 0 
to 1 to 2 to 3 years of age.  
Hours n % 
No hours spent in care 1140 24.8 
No infant care, less than 10 hours spent in care at 2 to 3 years of age 674 14.6 
No infant care, between 10 and 19 hours spent in care at 2 to 3 years of 
age 
605 13.1 
No infant care, 20 or more hours spent in care at 2 to 3 years of age 507 11.0 
Less than 10 hours spent in infant care, zero hours in care at 2 to 3 years 
of age 
143 3.1 
Less than 10 hours spent in care at both waves 228 5.0 
Less than 10 hours spent in infant care and between 10 and 19 hours 
spent in care at 2 to 3 years of age 
224 4.9 
Less than 10 hours spent in infant care and 20 or more hours spent in 
care at 2 to 3 years of age 
139 3.0 
Between 10 and 19 hours spent in infant care and zero hours in care at 2 
to 3 years of age 
43 0.9 
Between 10 and 19 hours spent in infant care and less than 10 hours 
spent in care at 2 to 3 years of age 
78 1.7 
Between 10 and 19 hours spent in care at both waves 154 3.3 
Between 10 and 19 hours spent in infant care and 20 or more hours spent 
in care at 2 to 3 years of age 
156 3.4 
20 or more hours spent in infant care, no hours spent in care at 2 to 3 
years of age 
36 0.8 
20 or more hours spent in infant care and less than 10 hours spent in care 
at 2 to 3 years of age 
43 0.9 
20 or more hours spent in infant care and between 10 and 19 hours spent 
in care at 2 to 3 years of age 
79 1.7 
20 or more hours spent in care across both waves 357 7.8 
 
To simplify experiences, 5 possible profiles emerged. To begin, children spending 
between 1 and 19 hours per week in care were grouped into a category representing 
low/mid hours spent in care. Overall, long term patterns of interest were children who 
received no hours of centre-based care in the early years, children who received only 
minimal hours of centre-based care in the early years, children in high dose care as an 
infant, children in high dose care as a toddler and children who were in high dose care at 
both time points. This process is illustrated in Figure 5.5.  
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Figure 5.5. Simplified profiles of child care experiences related to amount of child care 
used across time.    
Number of concurrent arrangements  
Multiplicity, the number of concurrent child care arrangements, at Wave 1 and 
Wave 2 were grouped into zero, one, two or three or more child care arrangements per 
wave. There were 16 possible experiences of care from infancy to 2 to 3 years of age, 
presented in Table 5.5. The majority of children from the Birth Cohort were accessing no 
care arrangements at Wave 1 and one care arrangement at Wave 2 (27%; n = 1,384). 
Children were least likely to attend three or more care arrangements at Wave 1 followed 
by zero arrangements at Wave 2 (0.1%; n = 4).  
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Table 5.5 Multiplicity of child care for the Birth Cohort from 0 to 1 to 2 to 3 years of age.  
Multiplicity n % 
No child care arrangements 1139 22.3 
No care arrangements at Wave 1 followed by 1 care arrangement at 
Wave 2 
1384 27.1 
No care arrangements at Wave 1 followed by 2 care arrangements at 
Wave 2  
363 7.1 
No care arrangements at Wave 1 followed by 3 or more care 
arrangements at Wave 2 
388 7.6 
1 care arrangement at Wave 1 followed by no care arrangements at 
Wave 2 
181 3.5 
1 care arrangement at Wave 1 and Wave 2 757 14.8 
1 care arrangement at Wave 1 followed by 2 care arrangements at Wave 
2 
264 5.2 
1 care arrangement at Wave 1 followed by 3 or more care arrangements 
at Wave 2 
176 3.4 
2 care arrangements at Wave 1 followed by no care arrangements at 
Wave 2 
38 0.7 
2 care arrangements at Wave 1 followed by 1 care arrangement at Wave 
2 
177 3.5 
2 care arrangements at Wave 1 and Wave 2 123 2.4 
2 care arrangements at Wave 1 followed by 3 or more care arrangements 
at Wave 2 
60 1.2 
3 or more care arrangements at Wave 1 followed by no care 
arrangements at Wave 2 
4 0.1 
3 or more care arrangements at Wave 1 followed by 1 care arrangement 
at Wave 2 
28 0.5 
3 or more care arrangements at Wave 1 followed by 2 care arrangements 
at Wave 2 
9 0.2 
3 or more care arrangements at Wave 1 and Wave 2 16 0.3 
 
 
These groupings can then be condensed into 5 possible experiences of care from 
infancy to 2 to 3 years of age. Simplifying categories into no arrangements, single 
arrangements or multiple arrangements, Figure 5.6 illustrates the early child care 
experiences of children. Findings suggest Australian children in the early years either are 
in no arrangements during these time points, experience no multiplicity, experience 
multiplicity as an infant only, experience multiplicity as a toddler only or experience 
multiplicity as both an infant and a toddler.  
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Figure 5.6. Simplified profiles of child care experiences related to number of concurrent 
arrangements used across time.    
Stability of arrangements 
Results from Study 2 indicate children from the Birth Cohort attended up to 41 
different child care arrangements across time. These higher rates of change, however, 
were only experienced by a small percentage of children. Therefore, stability was grouped 
into zero arrangements, one care arrangement, two care arrangements or three or more 
care arrangements from Wave 1 to Wave 2. Table 5.6 presents the findings from the 
entire Birth Cohort regarding number of primary care arrangements attended in the early 
years. The majority of children had one care arrangement since their first care 
arrangement, with 32% (n = 1,405) of the Birth Cohort represented. No further 
simplification of categories was required.  
Table 5.6 Stability of child care arrangements from birth until 2 to 3 years of age 
Stability n % 
0 882 20.0 
1 1405 32.0 
2 1147 26.2 
3+ 951 21.7 
 
   
 
Wave 2 
   
Wave 1  
No arrangements 
(N) 
 
None 
W2 
Multiple 
Single 
Arrangement (S) 
 
Multiple 
Arrangements (M) 
 
N
  
S
  
M 
 
N 
 
S 
 
M 
 
N 
 
S 
 
M 
 
W2 
Multiple 
W1 Multiple 
 
W1 W2 
Multiple 
No multiplicity 
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Quality of centre-based arrangements 
To measure quality profiles, data were drawn from the Child Care Provider 
Questionnaire. Due to measurement inconsistencies, scores were summed and averaged 
separately and responses were grouped as higher quality and lower quality through a 
median split, as previously discussed. Then, scores were summed and averaged across all 
scales. When examining quality profiles, illustrated in Table 5.7, the majority of children 
from the Birth Cohort were attending care of higher quality at Wave 2 (67%; n = 740).  
 
Table 5.7 Quality of child care arrangements at 0 to 1 and 2 to 3 years of age.  
Quality n % 
Lower quality child care only, with the possibility of no child care at one 
wave 
205 18.6 
Higher quality child care at 2-3 years of age 740 67.0 
Lower quality child care at 2-3 years of age 82 7.4 
Higher quality child care at both waves 78 7.1 
 
5.4.5 Child and family characteristics related to children’s early experiences of 
child care. 
The identification of child and family characteristics related to child care 
experiences is of interest to researchers. This information, in part, can assist with 
understanding aspects that explain differences in patterns of child care experiences 
(Harrison, 2010). Multiple factors were explored, with results of significant findings 
presented in Appendix E and Table 5.8.  
 
Overall, several early child care experiences were associated with child and family 
characteristics (see Appendix E). For example, exclusive parental child care, 
demonstrated through type of child care accessed, amount of time spent in child care 
arrangements, number of concurrent arrangements attended and stability of arrangements 
over time, was associated with characteristics such as English as an additional language, 
increased ratings of cooperativeness, multiple siblings in the home, low socioeconomic 
position and increased levels of maternal separation anxiety. In addition, stability in child 
care arrangements across time was associated with multiple siblings in the home as well 
as high levels of child cooperativeness. In contrast, instability was associated with 
increased SEP and decreased maternal separation anxiety. Decreased maternal separation 
anxiety was also associated with an increase in concurrent child care arrangements. 
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Increased SEP was associated with use of centre-based arrangements and an increase in 
hours spent in care. Maternal working hours and child sex also had a relationship with 
early child care experiences. Further information on this can be found in Appendix E.  
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Table 5.8 Summary of child and family characteristics significantly related to patterns of 
child care experiences.  
 
Child and family 
characteristics 
Relationship with early experiences  
Child sex Female children are likely to: 
 Be in high dose child care at Wave 2, moving from no hours 
in arrangements at Wave 1  
English as an additional 
language 
Children with English as an additional language are likely to: 
 Be in parental only care 
 Have no arrangements across time 
Siblings Children with no siblings are likely to: 
 Experience instability in arrangements across time 
Children with 3 or more siblings are likely to: 
 Experience no non-parental child care arrangements across 
time  
Child’s temperament  Highly cooperative children are likely to: 
 Be in parental only child care  
 Be in no arrangements across time  
 Experience stability in child care arrangements across time 
Children rated by their parents as being less cooperative are likely to 
be: 
 In centre-based arrangements across time 
Socioeconomic position 
(SEP) 
Children residing in families with low SEP are likely to: 
 Be in parental child care only 
 Use less hours of child care per week 
Children residing in families with high SEP are likely to: 
 Use centre-based child care across both waves or as a toddler 
 Experience instability in care arrangements across time 
 Use high hours of child care per week  
Maternal working hours Longer maternal working hours is linked to: 
 The use of centre-based child care as an infant 
 The use of centre-based child care as an infant and as a 
toddler 
 Increase hours spent in child care arrangements per week 
 Use of multiple concurrent child care settings  
Maternal separation 
anxiety 
Children who have mothers with increased separation anxiety scores 
are likely to: 
 Be in parental child care only 
Children who have mothers with low levels of separation anxiety are 
likely to: 
 Be in home based child care 
 Be in centre-based child care 
 Use multiple child care settings concurrently 
 Use increased hours of care  
 Experience instability in child care arrangements across time 
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5.5 Discussion 
Study 2 investigated early child care experiences for Australian infants. To begin, 
the experiences of two subsamples of interest were investigated, examining the type of 
child care accessed by children, the number of hours spent in child care arrangements, the 
number of concurrent arrangements attended by children per week, the stability of child 
care arrangements over time and the quality of centre-based child care arrangements 
accessed. In addition, this study provided patterns of child care for Australian infants, 
illustrating a range of possible child care trajectories. These results, however, must be 
treated with caution. Limited variability in quality scores, as noted in Chapter 4, may 
influence results. In addition, the relatively small sample sizes within some profiles of 
child care experiences must be noted as potentially influencing results. Even so, this 
chapter has provided important knowledge for the current literature base. Findings from 
Study 2 will now be discussed through investigating early child care selection and 
patterns of child care experiences for Australian children, with consideration given to 
current literature.  
5.5.1 Child and family characteristics associated with infant enrolment in centre-
based child care arrangements.  
Centre-based child care for infants is not common practice (e.g., Coley, Votruba-
Drzal, Miller, & Koury, 2013).  Understanding factors related to decisions, then, is of 
importance to explore. Much attention has been given to cultural impacts upon child care 
decisions (e.g., Karoly & Gonzalez, 2011; Radey & Brewster, 2007). Study 2 has 
suggested infants with English as an additional language are less likely to access centre-
based arrangements, supporting previous research findings (e.g., Harrison, 2010). This 
research extends upon Harrison (2010), by finding that children’s age did not make a 
difference with respect to the enrolment of children with a language background other 
than English in centre-based care.  In contrast to the trend for older children to be more 
likely to access centre-based care, this was not the case for children from a language 
background other than English. Reasons for this particular trend may include cultural 
perspectives on the role of non-parental child care and accessibility of non-parental child 
care due to language barriers (Karoly & Gonzalez, 2011). These factors may contribute 
towards decreased use of centre-based child care for children who learn English as an 
additional language.   
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Familial factors also influence early child care experiences. Family structure was 
found through Study 2 to influence parental decisions behind child care. Specifically, 
number of siblings was found to be associated with enrolment in centre-based 
arrangements for infants. Increased numbers of siblings decreased the likelihood of infant 
enrolment in centre-based arrangements, a finding supporting previous research (e.g., 
Geoffroy et al., 2012; Harrison, 2010). In part, this may be due to increased costs 
associated with enrolment of sibling groups (Coley, Votruba-Drzal, Collins, & Miller, 
2014).  
A second familial factor strongly associated with decisions regarding infant care is 
maternal employment. Study 2 suggested employed mothers and those working longer 
hours were likely to place their infants in centre-based child care arrangements. Previous 
research has suggested maternal employment status as a reason underpinning parental 
decisions to enrol infants in non-parental child care (Baxter, 2013; Baxter, Gray, 
Alexander, Strazdins, & Bittman, 2007; Gubbels et al., 2010; Hofferth, 1999), however 
less has associated maternal employment with increased use of centre-based care 
(Connelly & Kimmel, 2003). Findings from Study 2 provide interesting information for 
the Australian context, suggesting maternal employment to be associated with centre-
based enrolment of infants. In addition, maternal working hours, a factor of maternal 
employment, has also been associated with child care experiences (Harrison, 2010). In 
particular, mothers who work full time have been found to be more likely to use centre-
based arrangements (Connelly & Kimmel, 2003). When unpacking this finding, it is 
proposed that this, in part, may be explained by the opening hours provided by centre-
based child care, the location of centre-based child care with respect to maternal work 
places and the perceived regulated quality of these arrangements. 
A second maternal factor influencing decisions is maternal separation anxiety. 
Study 2 findings suggested that mothers who experienced separation anxiety were less 
likely to use centre-based care for their infants, compared to mothers who experienced 
less separation anxiety. This finding supports research by Harrison et al. (2009) and 
Dearing, McCartney and Taylor (2009) suggesting increased rates of separation anxiety 
influence parental decisions regarding child care use. This thesis provides additional 
information, suggesting that mothers experiencing high levels of separation anxiety were 
less likely to be accessing centre-based arrangements for their infants. In discussing this 
finding, levels of anxiety may prohibit the mother from placing their child into this type 
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of care. However, this finding may potentially also be explained by mothers who do not 
use centre-based care for their infants experiencing fewer separations in general from 
their child, thus experiencing increased anxiety when these separations occur. Regardless 
of reasons, this finding contributes significant knowledge to the current literature base 
regarding the association between separation anxiety and infant enrolment in centre-based 
care.  
Family resources, an aspect of familial factors, influenced parental decisions. 
Generally, family resources include maternal education and income (Coley et al., 2014). 
The use of centre-based child care during infancy was associated with maternal 
education. Specifically, findings from the current research indicate highly educated 
mothers were likely to enrol their child in centre-based child care between 7 and 12 
months of age and were likely to have completed high school and were likely to have 
high levels of qualifications. This finding is of interest. Perhaps, in part, this association is 
due to maternity leave provisions for these mothers. Or, alternatively, beliefs about child 
care and child development associated with higher education (Fuller, Holloway, & Liang, 
1996). Previously, maternal education has been cited as a significant predictor of ECEC 
(e.g., Baxter, 2005; Greenberg, 2011) with Coley et al. (2014) suggesting a link between 
high levels of parental education and centre-based child care use. This may be due to 
beliefs associated with higher education (Fuller, Holloway, & Liang, 1996). These 
studies, however, did not necessarily focus on samples of infants, nor were all studies 
focussing on centre-based care. The current research indicates that higher levels of 
maternal education were specifically associated with enrolling infants in child care in the 
second half of the first year.  
Income, another family resource, was also associated with centre-based enrolment 
during infancy. Previous research has suggested higher-income families are likely to 
access centre-based arrangements for their children (Capizzano & Adams, 2004). In part, 
this may be due to the removal of cost as a barrier for centre-based child care provision. 
Alternatively, it may be the association between education and income which plays a role. 
Highly educated parents may be earning a high income, and education has previously 
been linked to the use of centre-based child care arrangements. Further, it may be due to 
the availability of a parent to care for the infant in families from low income brackets. 
Study 2 findings indicate children enrolled in centre-based arrangements between 7 and 
12 months of age were likely to be from families with high incomes and parents not 
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accessing centre-based arrangements were likely to be from low income families. This 
supports previous work suggesting low income families to be less likely to use centre-
based care (Coley et al., 2014), perhaps due to cost as a barrier. Of interest was that no 
association between income and very early enrolment in centre-based arrangements 
exists, suggesting other factors influence parental decisions for this group of children.   
Early enrolment in non-parental child care is influenced by a range of family 
needs, structures, resources and cultural norms (Coley et al., 2014). Results from Study 2 
provide support for this assertion, providing further information on the relationships 
between characteristics and centre-based enrolment for younger and older infants. With 
parents unlikely to enrol infants in centre-based child care, these findings are important to 
provide in-depth information on the shared characteristics of infants experiencing this 
care type.  
5.5.2 Early child care experiences for Australian children. 
Variations exist regarding the experiences of child care for Australian children. 
The type of child case accessed, the amount of time spent in child care arrangements, the 
stability of child care arrangements and the quality of these arrangements across time 
were investigated through Study 2. These findings are discussed below with consideration 
of relevant literature.  
Type of child care arrangements experienced.  
Early child care experiences involve several types of child care settings. Findings 
indicate the majority of children experience parental child care across the early years. In 
line with previous findings (Coley et al., 2013; Harrison et al., 2009), this may be due to 
maternity leave provisions existing within this first year and beliefs associated with high 
quality infant child care. A significant percentage of children from the remaining Birth 
Cohort also used grandparent care, which supports the notion that parents are likely to 
choose informal care arrangements as they are familiar with the carer, mirroring findings 
regarding early choices for child care (Harrison et al., 2009). Overall, then, findings from 
Study 2 indicated the majority of children were likely to be in exclusive parental child 
care as infants. Even so, a proportion of children were enrolled in centre-based child care 
in the first year of life.  
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Attendance at centre-based arrangements as an infant was predictive of centre-
based attendance at 2 to 3 years of age. Findings suggested that compared to children in 
the remaining Birth Cohort, those enrolled in centre-based arrangements as an infant were 
more likely to be in centre-based arrangements at 2 to 3 years of age. This continued use 
of centre-based care is of importance to researchers. Perhaps this is due to alignment 
between parental beliefs about centre arrangements and the reality of centre arrangements 
(Boyd, Thorpe, & Tayler, 2009). Alternatively, parents may be viewing benefits of this 
type of care and be unwilling to use different care types. Interestingly, although Study 2 
findings suggested that exclusive parental care remained the main type of child care used 
by children in the remaining Birth Cohort, increases in centre-based enrolment by 2 to 3 
years of age were seen in this sample. The use of non-parental child care has been 
associated with child age (Baxter, 2013; Coley et al., 2014; Harrison et al., 2009; 
Harrison, 2010), however few studies have had a focus on centre-based associations. 
Increased enrolments in centre-based arrangements by 2 to 3 years of age may be 
explained through lifespan theories, suggesting that the age of a child alters family 
priorities (Pungello & Kurtz-Costes, 1999). Previously the priority may have been for 
known carers to provide child care experiences, however a more educational focus may 
be taken by 2 to 3 years of age, seen to occur in centre-based settings. Further, as children 
age, mothers often increase their working hours, with centre-based arrangements often 
complimenting maternal working hours. Societal acceptance of centre-based care also 
increases with child age, thus providing another explanation for this finding. Overall, 
then, findings from this program of research suggest an increase in the use of non-
parental child care arrangements by 2 to 3 years of age, providing unique information on 
the early child care experiences for children.  
Trajectories of early child care experiences related to type of child care have been 
presented. Exclusive parental child care as an infant and as a toddler was the most 
common experience of care in the early years. Movement from parental care as an infant 
to any form of non-parental child care as a toddler was the second most common early 
experience noted. Least likely to be experienced was movement from centre-based child 
care as an infant to parental care at 2 to 3 years of age. These longitudinal patterns 
provide unique information for the literature base on the early child care experiences of 
Australian children.  
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These longitudinal patterns of early child care experiences are associated with 
child and family characteristics. English as an additional language, for example, was 
associated with the use of exclusive parental child care across the early years. Although 
findings reflect cross-sectional works in literature (e.g., Harrison, 2010; Liang, Fuller, & 
Singer, 2000; Radey & Brewster, 2007), this work extends previous findings by 
associating English as an additional language with a particular longitudinal child care 
experience. In explaining this relationship, factors associated with English as an 
additional language must be considered. For instance, Radey and Brewster (2007) suggest 
socioeconomic resources to be associated with ethnicity. Socioeconomic resources are 
also associated with non-parental child care use. Therefore, one interpretation of this 
finding may be that fewer socioeconomic resources are available to families with English 
as an additional language (Radey & Brewster, 2007). This, then, influences income, and 
cost is a well-known barrier for participation. Differing cultural beliefs may also 
influence child care decisions (Radey & Brewster, 2007). Preferences may be given 
towards informal child care with a relative over centre-based care, explaining findings 
from Study 2 further. Of interest for the literature base, though, is that children with 
English as an additional language are likely to be using parental child care in the early 
years.   
Longitudinal patterns of early child care experiences related to type of care were 
associated with child temperament. Exclusive parental care in the early years was 
associated with children who are viewed by their parents as being more cooperative. It 
could be speculated that mothers who view their children as more cooperative are more 
comfortable caring for their child, finding children with difficult temperaments less 
rewarding to care for and, thus, using alternate care arrangements. A relationship between 
child temperament and child care use has previously been proposed (e.g., Jaffee et al., 
2011; Lerner & Galembos, 1991; Sylva et al., 2007), however the direction of the 
relationship has often been disputed. Results from Study 2, then, go part way to support 
findings from Sylva et al. (2007), suggesting easier temperaments to be associated with 
the use of exclusive parental child care.  
The current program of research associated maternal characteristics with early 
child care experiences related to type of care. Long maternal working hours was 
associated with the use of centre-based arrangements across the early years. A link 
between maternal working hours and non-parental child care arrangements has previously 
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been noted in literature (Baxter, 2013; Harrison, 2010; Sosinksy & Kim, 2013), however 
the focus has not previously been on centre-based arrangements. To explain this finding, 
working mothers may be able to afford the expense of centre-based arrangements, and 
may find these arrangements reliable. This link is of interest as it provides information on 
shared characteristics of infants in centre-based arrangements.  
The type of early child care experienced as an infant and toddler was found to be 
associated with maternal separation anxiety. Mothers with increased levels of separation 
anxiety were likely to use parental child care across both waves. Low levels of maternal 
separation anxiety were linked to centre-based child care use. Cross-sectional works have 
suggested relationships between separation anxiety and parental child care use (Harrison, 
2010). In part, this may be due to a reluctance of mothers with high levels of separation 
anxiety to enrol their children in alternate care. Alternatively, mothers who have enrolled 
their infants in care may be less anxious about separation, thus exhibiting lower levels of 
separation anxiety. This finding extends upon previous research by suggesting trajectories 
of child care experiences related to maternal separation anxiety, not just enrolment at 
singular ages. 
Socioeconomic position (SEP) and early child care experiences related to type of 
care accessed were related in the current research. High SEP was associated with centre-
based child care enrolment across the early years. Further, it was associated with 
informal/home based care as an infant followed by centre-based care as a toddler. Low 
SEP was associated with exclusive parental child care across the early years. Cost may 
play a large role in explaining this finding, with families from low socioeconomic 
positions finding cost to be a barrier for accessing non-parental child care arrangements. 
Alternatively, with maternal employment associated with SEP, families from low 
socioeconomic positions may have a parental carer available and, thus, do not require 
non-parental child care arrangements. Findings from this study mirror those from 
previous research (e.g., Australian Institute of Health and Welfare [AIHW], 2007; 
Stanley, 2006; Warr, 2008), however provide unique information on the relationship 
between longitudinal child care trajectories and SEP.  
The amount of time spent in child care arrangements.  
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Time spent in child care arrangements has been a contentious issue. Enrolment in 
centre-based care at 6 months of age or younger was associated with long hours spent in 
non-parental child care arrangements across the early years. Results suggest these 
children to be experiencing longer hours in arrangements across the early years when 
compared to their peers. Of further interest is that children enrolled in centre-based 
arrangements between 7 and 12 months of age receive longer hours in non-parental 
arrangements than children in the remaining Birth Cohort, suggesting a relationship 
between infant enrolment in centre-based arrangements and time spent in child care 
arrangements. This provides a unique contribution to the literature base on trajectories of 
early child care experiences related to hours using an Australian population, and identifies 
the children likely to be attending long hours of non-parental child care, a concern noted 
for later outcomes.  
 Results from Study 2 indicated, in general, infants in this study were spending 
fewer hours in care than previously published findings. For example, Harrison et al. 
(2009) reported that Australian infants spend an average of 20 hours per week in long day 
care arrangements. Infants in the National Institute of Child Health and Human 
Development (NICHD) study were found to spend 28 hours per week in care (NICHD-
ECCRN, 2005) and the National Study of America’s Families (NSAF) found infants and 
toddlers spent 25 hours per week in care (Ehrle, Adams, & Tout, 2001). Sampling issues 
may go part way in explaining this finding, as previous research often focuses only on 
infants as a homogenous group or providing information on all children under the age of 
5.  
Child care experiences related to time were explored across the early years.  
Concurring with findings presented in the preceding section, no time spent in non-
parental child care arrangements was the most common trajectory for children in this 
cohort. The least likely trajectory was high hours in non-parental arrangements at both 
waves of data collection. Interestingly, findings from Study 2 have suggested children in 
centre-based arrangements to be experiencing this high care at both waves. This is of 
particular interest to researchers when examining the relationships between early child 
care experiences and later child outcomes.  
Specific characteristics were associated with amount of time spent in child care 
across time. Female children were found likely to be accessing high dose care as a 
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toddler. Although rarely is child sex associated with child care experiences (Coley et al., 
2014), findings from Study 2 indicate that further investigation into this link is required. 
A possible explanation for this finding is that female children, who are often viewed as 
more cooperative, may be kept at home as an infant. However, further research is 
necessary to explore this link in depth.  
Not surprisingly, maternal work hours were linked to hours spent in child care 
arrangements. Specifically, high working hours were associated with high hours spent in 
child care arrangements in the early years. Although this finding mirrors previous 
research associating maternal working hours and early child care experiences (Baxter, 
2013; Bowes et al., 2009; Harrison et al., 2009), this research extends this previous work. 
That is, Study 2 findings present, for the first time, evidence for a relationship between 
maternal work hours and longitudinal patterns of early child care experiences related to 
amount of time in an Australian context. Hours spent in child care arrangements were 
also associated with maternal separation anxiety. This has been explained in the 
preceding section examining relationships between separation anxiety and type of child 
care accessed. With research on profiles of care experiences in the Australian context 
limited, this provides interesting information for the literature base on relationships 
between care over time and maternal characteristics.   
SEP was associated with time spent in child care arrangements. High SEP was 
associated with increased hours in centre-based arrangements across the early years. Low 
SEP was associated with no hours in child care across the early years. Previously 
discussed, cost is a barrier of participation (e.g., Blau, 2001; Laughlin, 2010), perhaps 
explaining this finding. Availability of a parent, discussed in the preceding section, may 
also explain this finding. Regardless of reasons, this thesis has contributed important 
information for the knowledge base, suggesting SEP to be associated with the time a child 
spends in child care arrangements across the early years.  
Family size was suggested through findings from this thesis as being related to 
early child care experiences. Parental care has previously been discussed as being related 
to increased family size. Not surprisingly, then, Study 2 findings indicated increased 
numbers of siblings in the home to be associated with decreased hours spent in early child 
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care arrangements. This may be due to cost associated with accessing care for multiple 
children, or, perhaps, decreased maternal work to care for children.  
Multiplicity of child care arrangements.  
Multiple concurrent child care arrangements were investigated for Australian 
children. The majority of infants were enrolled in single care arrangements across the 
early years, mirroring prior findings (e.g., Harrison, 2010). Of interest, however, were 
findings suggesting infants who were enrolled in centre-based arrangements very early 
were actually experiencing an increased number of concurrent arrangements at 0 to 1 
years of age. In part, it may be due to parents attempting to limit exposure to centre-based 
care, drawing upon informal arrangements to supplement formal child care arrangements. 
Or, alternatively, it may be due to the hours worked by parents, requiring multiple 
arrangements in order to cover working hours.  
Concurrent child care arrangements became more common at 2 to 3 years of age 
according to findings from this thesis. Reflecting work conducted by Harrison (2010), at 
2 to 3 years of age children were more likely to attend multiple child care arrangements 
compared to when they were an infant. In part this may be explained by an increase in 
maternal working hours as children grow older, and the need to cover these working 
hours with other child care arrangements (Baxter, 2013). Of interest were findings 
suggesting children enrolled very early in centre-based arrangements to be less likely to 
be in multiple arrangements at 2 to 3 years of age. Perhaps, unlike children enrolled later, 
parents had additional time to be comfortable with long hours in particular arrangements. 
Alternatively, perhaps these parents did not have informal arrangements available, thus 
long hours in centre-based arrangements was their first choice of child care experience. 
Regardless of reasons, this finding is of interest to researchers.  
The number of concurrent child care arrangements was investigated across the 
early years. No arrangements during this time was the most common experience for 
children. This was followed by no arrangements as an infant and single arrangements at 2 
to 3 years of age. This may be explained through the relationship between child age and 
maternal working hours requiring child care to be accessed, often on a part time basis. 
Findings suggested children were unlikely to move from no arrangements as an infant to 
multiple arrangements as a toddler, an interesting point to explore further in future 
research.  
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Child and family characteristics were associated with multiplicity profiles. Three 
or more arrangements across the early years was found to be associated with maternal 
working hours. Specifically, longer maternal working hours had a relationship with 
multiple child care arrangements in the early years. This may be explained by the nature 
of modern work requirements, whereby standard operating hours for centre-based care, 
for example, cannot cover all hours a parent may need to work (e.g., NICHD-ECCRN, 
1997b). A second maternal factor was also associated with multiplicity experiences. Low 
levels of maternal separation anxiety were suggested to be associated with multiple 
concurrent child care arrangements at both waves. It is proposed that the factors 
associated with explaining this relationship also explain the relationship between centre-
based child care enrolment as an infant and maternal separation anxiety. That is, mothers 
who experience high levels of separation anxiety may be unwilling to use multiple 
arrangements or, alternatively, mothers accessing multiple arrangements for their children 
are used to separation and, thus, experience low levels of separation anxiety. This finding 
is of interest for researchers.   
Stability of child care arrangements.  
The stability of child care experiences in the early years has experienced limited 
interest within Australian research. A focus was given, then, on providing unique 
information on the stability of child care arrangements from birth until 2 to 3 years of age. 
Instability in arrangements across this early period was noted for children who were 
enrolled in centre-based arrangements as infants. For children enrolled at 6 months of age 
or younger, three or more arrangements were often experienced throughout the early 
years. Instability was also experienced by children enrolled 7 to 12 months of age. 
Research drawing upon cross-sectional data supports the idea proposed in the current 
research that instability in arrangements is common (e.g., Bowes et al., 2009; NICHD, 
2005). Of interest, is that the current findings suggest higher rates of instability than those 
presented in previous research (e.g., Harrison et al., 2009). In part, this may be due to 
retrospective data collection occurring in previous research.  
Instability is of concern to researchers as it is stable care arrangements that have 
been linked to high cognitive and language skills as well as high levels of attachment to 
caregivers (e.g., Loeb et al., 2007; Tran & Winsler, 2011). Identification of characteristics 
associated with instability in child care arrangements, then, is crucial. Instability, as 
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indicated in Study 2, was likely to be associated with children from English speaking 
backgrounds, children with more difficult temperaments, those with increased numbers of 
siblings, children from families with high SEP, and children who had mothers with 
increased working hours and low levels of separation anxiety. Increased numbers of 
siblings, for example, may relate to instability due to removal of children from care when 
a younger sibling is born, and re-enrolment in a different centre at a later stage. Increased 
working hours may lead to parents trialling several care arrangements in order to locate a 
setting that suits their working hours. Overall, these findings provide support for previous 
research, suggesting relationships between income status, parental employment and 
number of siblings in the home with stability of arrangements (Morrissey, 2008; Neilsen-
Hewett et al., 2014; Qu & Wise, 2004).  
Quality of centre-based child care arrangements.  
Across all time points, children were likely to be in centres rated as good to high 
quality. Studies such as that by Sosinksy and Kim (2013) have noted that higher family 
income and maternal education are associated with higher quality care. This is supported 
by previous research studies (e.g., Dowsett et al., 2008). Further, associations have been 
found between maternal education and high quality child care (e.g., Torquati et al., 2011). 
Due to the differing sample of children for which data is available, associations between 
child and family characteristics and quality measures are contained in Appendix F and not 
further discussed here.   
5.6 Conclusion  
This study investigated the child care experiences for Australian infants from birth 
until 2 to 3 years of age drawing on data from the Birth Cohort in LSAC. Specifically, it 
began by identifying three samples of children, children who were enrolled in centre-
based arrangements at 6 months of age or younger, those who were enrolled in centre-
based arrangements between 7 and 12 months of age, and children from the remaining 
Birth Cohort. It then examined their early experiences of child care across waves. This 
study also examined associations between child level and family level characteristics and 
enrolment in infant, centre-based child care.  
Children enrolled in centre-based arrangements at 12 months of age or younger 
were found to have particular care trajectories. Specifically, children enrolled in centre-
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based arrangements at 6 months of age or younger were more likely than their peers to be 
in centre-based arrangements early and to continue being in centre-based arrangements 
until formal schooling. Further, these children experienced high dose care across all time 
points. Children enrolled in centre-based arrangements between 7 to 12 months of age 
were also enrolled in higher dose care than those children from the remaining Birth 
Cohort.  Children enrolled in centre-based arrangements at 6 months of age or younger 
were more likely to experience instability in care arrangements across time and children 
enrolled in centre-based arrangements between 7 to 12 months of age were likely to be 
experiencing multiple care arrangements concurrently.  
Child and family level factors were associated with enrolment in care at 12 
months of age or younger. For example, children with multiple siblings were less likely to 
be enrolled in centre-based care during infancy, as were children from language 
backgrounds other than English. Children whose mothers were more highly qualified 
were more likely to be enrolled in centre-based care between 7 and 12 months, as were 
children from families with higher incomes. Less separation anxiety was also noted for 
mothers of children enrolled in centre-based arrangements at 6 months of age or younger 
compared to children in exclusive parental care.   
Findings from Study 2 provide the literature base with profiles of child care 
experiences from birth until 2 to 3 years of age. It was found to be unlikely, for example, 
that a child would experience infant centre-based child care arrangements followed by 
exclusive parental child care at 2 to 3 years of age. Profile data adds important 
information to the literature base regarding longitudinal patterns of care.  This study also 
examined associations between child and family level characteristics and early child care 
experiences. Associations were drawn, for example, between patterns of child care 
experiences and language backgrounds other than English, SEP, maternal factors and 
child sex. The findings from Study 2 lead to further exploration in the following chapter 
about patterns of care experiences and child developmental outcomes.  
The next chapter presents and discusses the findings for Study 3. This study draws 
upon the quality measures constructed in Study 1 and the profiles produced in Study 2 in 
order to examine the effects of early child care on child outcomes at 6 to 7 years of age. 
This, therefore, continues to examine to experiences of early child care for children. 
Taking into account ecological influences as well as prior to school competencies, this 
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final study plays an important role in examining the influence of these experiences on 
outcomes.  
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CHAPTER 6:  ASSOCIATIONS BEWEEN EARLY 
EXPERIENCES AND CHILD OUTCOMES 
6.1 Introduction 
The objective of Study 3 was to examine associations between early child care 
experiences and child outcomes at 6 to 7 years of age. Many studies have suggested 
relationships between child care experiences and later child outcomes (e.g., Belsky, 
2001;Vandell, 2004).  Even so, these studies often report conflicting findings and neglect 
to focus upon early child care experiences. In the current study, early child care was 
defined as child care experiences occurring during infancy and up to 2 to 3 years of age. 
Data were drawn from the Birth Cohort of the LSAC dataset. Specifically, this study used 
data from Wave 1 and Wave 2 to gather information on patterns of child care, data from 
Wave 3 to identify potential mediating factors and data from Wave 4 to identify child 
outcomes.  
At Wave 1 (birth to 1 year of age) and Wave 2 (2 to 3 years of age) early 
experiences of child care were assessed by examining: the type of child care accessed, the 
amount of time spent in child care arrangements per week, the number of concurrent child 
care arrangements attended, the stability of these child care arrangements across time and 
the quality of centre-based child care arrangements. Profiles of care, developed in Study 
2, were used to account for these early child care experiences. Outcomes of interest were 
academic, social-emotional and physical outcomes at 6 to 7 years of age. Consideration 
was also given to language competencies and school readiness skills at 4 to 5 years of age 
as potential mediating variables.  
To examine the impact of early child care experiences on developmental 
outcomes, regression analyses were performed. Specifically, conditional process analysis, 
a combination of mediation and moderation analysis, was applied. This allowed 
examination of the impact of early child care experiences on outcomes at 6 to 7 years of 
age, taking into consideration the moderating effect of child and family characteristics, as 
well as the potential mediating impact of competencies at 4 to 5 years of age. The 
following chapter will provide a background to the study and discuss the methodology in 
specific detail. It will then present the findings of the study and conclude with a 
discussion of these findings related to previous research.  
 177 
 
6.2 Background 
Early experiences lay the foundations for future development. Early childhood has 
been identified as a crucial time for brain development (e.g., Knudsen, Heckman, 
Cameron, & Shonkoff, 2006). Proposed theories of human development identify 
experiences within these early years as important contributors towards development. 
Child care experiences, for example, play a key role (e.g., Belsky et al., 2007). The 
proposed nature of the influence of child care experiences on developmental outcomes, 
discussed in depth in Chapter 2, will be examined briefly in the following section. 
Specifically, this section will examine the relationships between early child care 
experiences, that is the type of child care experienced, the amount of hours spent in child 
care arrangements, the number of concurrent arrangements attended per week, the 
stability of child care arrangements across time and the quality of centre-based 
arrangements, and child outcomes. Consideration will also be given to associations 
between child outcomes and both age of entry into child care and the sequencing of child 
care experiences. 
6.2.1 Child care experiences. 
Type of child care experienced. 
The type of child care accessed by families may influence child outcomes. 
Children in centre-based arrangements have often been reported as achieving higher 
cognitive outcomes than their peers in home based environment (e.g., Abner, Gordon, 
Kaestner, & Korenman, 2013; Vandell, 2004; Vermeer & IJzendoorn, 2006). Further, a 
study of 13,000 British children in centre-based arrangements associated this type of care 
with increased behavioural regulation, compared to children in home based care (Abner et 
al., 2013). In contrast to this, studies using data from the ECLS-K and the NICHD have 
reported increased behavioural and self-control problems within the population of 
children accessing long hours of centre-based child care (Loeb et al., 2007; Magnuson, 
Ruhm, & Waldfogel, 2007; NICHD-ECCRN, 2006). In addition, a negative relationship 
has been reported between centre-based child care and health (Abner et al., 2013; 
Dmitrieva et al., 2007; Loeb et al., 2007; Rovers, Zielhuis, Ingels, & van der Wilt, 1999), 
with increased instances of ill health noted for children in centre-based child care 
compared to children in home based care. Differences in findings may be due to the 
context in which the study was undertaken or, perhaps, the quality of child care provided. 
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Even so, type of child care has been associated with both positive and negative impacts. 
To date, a study focussing on the longitudinal effects of early child care arrangements 
using a national cohort of Australian children has not been undertaken.  
The amount of time spent in child care arrangements. 
The nature of the relationship between time spent in child care arrangements and 
developmental outcomes is debated. Although generally positive associations have been 
found between hours spent in child care and cognitive skills (e.g., NICHD-ECCRN, 2005; 
Loeb et al., 2007; Magnuson, Ruhm, & Waldfogel, 2007) literature has also indicated a 
relationship with adverse outcomes, especially for infants (e.g., Belsky, 2001; Cote, 
Borge, Geoffroy, Rutter, & Tramblay, 2008; Loeb et al., 2007). Discrepancies, in part, 
may be due to measures of quantity (cumulative versus single point in time), cut off levels 
for dosage groupings, timing of measurement, the outcomes measured and context 
specific differences.  
Dosage, that is, the number of hours spent in child care arrangements, may have a 
positive impact upon cognitive outcomes. In general, increased hours in child care 
placements have been reported to have a positive relationship on academic outcomes 
(Magnuson, Ruhm, & Waldfogel, 2007; NICHD-ECCRN, 2005). For example, high dose 
child care (30 hours per week) has been associated with pre-reading skill gains (Loeb et 
al., 2007). These findings were specific to centre-based child care, raising further 
questions regarding high dose care across all settings.  
Perhaps the most studied relationship within the literature is between dosage and 
behaviour. Belsky and colleagues (2007) reported high dose child care as being 
associated with increased externalising behaviours. Similar findings have been reported 
elsewhere (e.g., Gupta & Simonsen, 2010; Melhuish, 2010; NICHD-ECCRN, 2003, 
2007). In contrast to these findings, however, were studies suggesting no relationship 
between dosage and mother-reported behaviour issues, in both a British sample of 3 year 
old children (Barnes, Leach, Malmberg, Stein, & Sylva, 2009) and in a Canadian sample 
of 4 to 5 year old children (Romano, Kohen, & Findlay, 2010). These findings were 
recently supported in a study of Norwegian children, whereby little evidence was found 
that high dosage child care was linked to externalising problems (Zachrisson, Dearing, 
Lekhal, & Toppelberg, 2013). A lack of consensus within the literature regarding the 
relationship between dosage and behaviour invites further investigation.  
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A relationship has also been proposed between health and hours spent in child 
care arrangements. NICHD data have suggested that long hours in centres increases ill 
health, specifically, respiratory problems and ear infections (Gordon, Kaestner, & 
Korenman, 2007). This, then, needs further examination within an Australian context. 
With such a wide range of findings across several developmental domains, further 
investigation is needed.  
Multiplicity and stability of child care arrangements.  
Multiplicity of child care settings and lack of stability have been associated with 
child outcomes, both negative and positive. In terms of positive outcomes, multiple, 
concurrent child care arrangements have been associated with higher scores on language 
by preschool compared to children only attending one setting (Bowes et al., 2009; Wise et 
al., 2005). However, most findings suggest that multiple care arrangements and a lack of 
stability are associated with more negative outcomes. For example, more difficult 
behaviours have been noted for multiple, concurrent child care arrangements (e.g., Bowes 
et al., 2009; Harrison et al., 2009; Love et al., 2003; Morrissey, 2009) and unstable child 
care arrangements across time (Bowes et al., 2009). Further, poorer socio-emotional skills 
have been reported for children with a greater number of child care arrangements prior to 
school entry (Bacharach & Baumeister, 2003; Loeb et al., 2004; Youngblade, 2003). 
Negative health impacts have also been noted, with infants experiencing multiple care 
settings being reported by parents as experiencing an increase in skin illnesses (Beijers, 
Jansen, Riksen-Walraven, & de Weerth, 2011), ear infections, gastrointestinal illnesses, 
and asthma diagnoses (Chen, 2013). Results, however, differ based upon samples, as 
children from a sample in the Netherlands reported fewer general illnesses (Beijers et al., 
2011) which is in contrast to findings from the ECLS-B (Chen, 2013). This, then, 
suggests these results may be based not only upon the child care arrangement but upon a 
combination of country context, child care arrangements, child care quality and family 
factors.  
Quality of child care arrangements. 
The quality of child care arrangements has long been a focus in child care 
research. Higher quality child care has been associated with increased cognitive and 
academic outcomes (e.g., Burchinal et al., 2000; Cote et al., 2007; NICHD-ECCRN, 
2002, 2005, 2006; Peisner-Feinberg & Burchinal, 1997). Further, high quality child care 
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arrangements also benefit social development (e.g., Burchinal, Kainz, & Cai, 2011; Cote 
et al., 2007; Peisner-Feinberg et al., 2001; Vandell et al., 2010). Lower quality child care 
settings have been associated with more difficult behaviours in kindergarten and 
preschool (Howes, 2000; Howes & Hamilton, 1993) and lower academic achievement 
and cognitive development (NICHD-ECCRN & Duncan, 2003). In recent analyses that 
combined results across five early child care studies (see Burchinal et al., 2011 for further 
details), children in lower quality child care had poorer outcomes than children in higher 
quality child care, with stronger results apparent for instructional quality. These results 
point to the importance of investigating the role of quality in children’s outcomes in 
Australian child care centres. 
Age of entry into child care arrangements.  
No consensus exists within the literature regarding the optimal age of enrolment 
for infants in non-maternal child care. Antisocial behaviour (Melhuish, 2010), problem 
behaviour (van Beijsterveldt, Hudziak, & Boomsma, 2005) externalising behaviours 
(Cote et al., 2008; NICHD-ECCRN, 2003; Loeb et al., 2007; Youngblood, 2003) and 
internalising behaviours (Cote et al., 2008) have been negatively associated with age of 
enrolment. Other studies, however, have found no association between early child care 
enrolment (e.g., Love et al., 2003) and problem behaviours. In fact, even positive 
outcomes have been noted, with entry into child care during the 1st year being associated 
with lower levels of maternal reports of physical aggression (Coté et al., 2007; Romano, 
Kohen, & Findlay, 2010) and lower levels of hyperactivity (Nomaguchi, 2006). In 
addition to the relationship between timing and type of care experienced, a recent study 
drawing upon NICHD data by Li, Farkas, Duncan, Burchinal and Vandell (2013) 
suggested the age at which a child experiences differences in quality of care may 
influence their future outcomes. In particular, findings from the study suggested children 
experiencing high quality care in the infant-toddler years as well as during the preschool 
period were found to have higher cognitive, language and preacademic skills prior to 
school entry compared to children with high quality care at only one time point or 
children with low quality care at both points. Of further interest were findings that high 
quality infant-toddler care regardless of the quality of preschool care was found to be 
related to memory skills at the end of preschool. With this in mind, it is important to 
expand upon the current research base to investigate the impact that age of entry into care 
has for Australian infants.  
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Sequencing of child care experiences. 
7Of particular interest to researchers should be the sequencing of child care arrangements, 
that is, examining the timing of experiences and the order in which experiences occur 
(e.g., Ansari & Winsler, 2013; Morrissey, 2010). Very little research exists investigating 
the links between sequencing of child care experiences in Australia and child outcomes. 
In previous research, Morrissey (2010) examined relationships between particular 
sequences and child outcomes. Findings suggested a transition from home based child 
care to centre-based child care at 3 to 5 years of age was associated with fewer behaviour 
problems than child in centre-based child care since infancy. More recently, Ansari and 
Winsler (2013), focussing on low-income children, reported findings indicating ongoing 
centre-based arrangements to be related to increases in pre-academic skills and teacher 
reported social skills. However if children were to change to family based child care 
arrangements, increases in pre-academic skills were minimal. With other researchers 
suggesting entry into centre-based child care at 2 to 3 years of age is associated with 
cognitive gains (e.g., Loeb et al., 2007), the sequencing of care arrangements is clearly 
important.  
6.2.2 Early childhood competencies, child and family characteristics and 
associations with child outcomes.  
Prior to school competencies. 
Early competencies have long been considered strong predictors of future 
outcomes. Many studies have investigated the links between early skills and later 
academic achievement and economic outcomes (e.g., Heckman, 2006). Literature stresses 
the importance of school readiness skills for the initial transition period as well as long 
term outcomes (e.g., Duncan et al., 2007). For example, early math, reading and attention 
skills have been identified as essential for later success in the academic domain (La Paro 
& Pianta, 2000; Yen, Konold, & McDermott, 2004). Further, language skills prior to 
school have been suggested as contributing significantly to school adjustment and later 
academic achievement (NICHD-ECCRN, 2005). It is important, then, to take these 
competencies into consideration when investigating the impact of child care experiences 
on child outcomes.  
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Ecological factors impacting upon selection into child care. 
Early child care experiences may be directly related to child and family 
demographics (Bronfenbrenner & Morris, 1998). Factors often investigated include child 
sex, ethnicity, socioeconomic position, maternal employment and parenting style (e.g., 
Deynoot-Schaub & Riksen-Walraven, 2006; NICHD-ECCRN & Duncan, 2003). For 
example, children from families from a higher socioeconomic background are more likely 
to experience centre-based child care and higher quality home-based care (NICHD-
ECCRN, 2000b; NICHD-ECCRN & Duncan, 2003). Discussed in previous sections, 
these experiences may lead to particular benefits in long term outcomes. It is important to 
control for these factors in order to investigate the separate effect of child care 
experiences on outcomes (Vandell & Wolfe, 2000). In addition, these background 
characteristics may moderate sequencing of child care experiences, and thus affect 
development (Crockenberg, 2003). It is important, therefore, to examine further 
moderating effects of children’s backgrounds in order to answer the question of who for?   
6.3   Methodology 
Study 3 aimed to address the final research question, What impact do early child 
care experiences have on child outcomes at 6 to 7 years of age; and, to what extent, are 
ecological factors and prior to school competencies contributing to these outcomes?  
6.3.1 Sample. 
The sample for Study 3 was drawn from the LSAC Birth Cohort. Cases were 
included if sufficient data on key variables were available. A reduction of sample size 
from the original LSAC total (n = 5,107) occurred due to attrition, lack of identification 
on key variables or missing data. To be selected in the general sample, cases were 
restricted to children with data on patterns of child care experiences constructed in Study 
2. To explore possible associations between the quality of centre-based care and child 
outcomes an additional subsample of children was selected. This process is illustrated in 
Figure 6.1. Selecting children with quality data resulted in a reduced sample, discussed 
further in Section 6.4.4.  
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Figure 6.1. Flowchart detailing the process for sample selection in Study 3.   
 
6.3.2 Independent and dependent variables in the analyses. 
Child care experiences (Wave 1 and Wave 2). 
Early child care experiences are captured via profiles. Extensive profiles of child 
care were constructed and discussed in Study 2 and then reduced for simplicity in the 
analyses. Discussion surrounding these profiles was presented in Chapter 5.  
Type of child care experienced.  
The primary type of child care used by children was examined at 0 to 1 and at 2 to 
3 years of age. Children were classified as either being in parental or home based care 
arrangements across these time points, being in centre-based child care at 0 to 1 or at 2 to 
3 years of age only, or being in centre-based child care across both waves. This allows for 
investigation not only into cumulative effects, but also whether timing of centre-based 
care influences outcomes. The reference group was parental only care.   
Amount of time spent in child care arrangements.  
The total number of hours spent across all child care arrangements was examined 
across Wave 1 and Wave 2. Categories were condensed into three groupings of no hours 
per week, low or mid dose child care weekly (1-19 hours per week) and high dose child 
LSAC Birth Cohort Wave 1 2004 (n=5,107) 
All recruited participants. 
 
Children with information on key variables 
 
Children with 
information on key 
variables (n =4,181)  
General Sample Study 
3 (n =4,181)  
Children with 
quality data (n = 
1,105)  
Quality Subsample 
Study 3 (n =1,105)  
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care weekly (20+ hours per week). To examine the impact of timing as well as cumulative 
effects of dosage, five groupings emerged. These were no hours spent in arrangements, 
minimal hours across both waves, high dose hours at 0 to 1 year of age, high dose hours 
at 2 to 3 years of age and high dose care at both time points. No hours spent in non-
parental child care was made the reference group.  
Multiplicity of child care arrangements.  
The number of concurrent child care arrangements at Wave 1 and Wave 2 were 
grouped into zero, single or multiple (2+) child care arrangements per wave. There were 5 
possible experiences of care from infancy to 2 to 3 years of age. These were no 
arrangements at either time point, no multiplicity experiences, multiplicity at 0 to 1 year 
of age, multiplicity at 2 to 3 years of age and multiplicity at both waves. The reference 
group was designated as no care arrangements at both waves.  
Stability of child care arrangements.  
Stability provided information on the number of changes to the primary child care 
arrangement across the early years. This variable was coded into four groups, ranging 
from no child care arrangements up to three or more child care arrangements. No 
arrangements was made the reference group.  
Quality of centre-based child care arrangements.  
To explore quality profiles, data were drawn from the Child Care Provider 
Questionnaire, explored in depth in Study 1. Following the process outlined in Study 2, 
initially scales were summed and averaged separately. These resulting scores were then 
summed and averaged and a median split was undertaken. This created two quality 
categories: higher reported quality and lower reported quality. Emerging from this were 4 
categories, lower quality care only, higher quality care at 0 to 1 year of age, higher quality 
care at 2 to 3 years of age and higher quality care at both waves. The reference group was 
lower quality care only.  
          Mediating variables at 4 to 5 years of age (Wave 3). 
Mediating variables are introduced and discussed in detail in Chapter 3. To 
recapitulate, two measures of prior to school competencies, taken when the children were 
4 to 5 years of age, were used in the analyses for Study 3. The first is the Who Am I 
(WAI). The WAI measures cognitive processes essential for literacy and numeracy skill 
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development (deLemos & Doig, 1999). The second is the Peabody Picture Vocabulary 
Test (PPVT). This is a test of receptive language skills (Dunn & Dunn, 1997). For further 
information on these measures and for a rationale for their inclusion see Chapter 3.  
Outcome variables at 6 to 7 years of age (Wave 4). 
 Child outcomes were evaluated at 6 to 7 years of age. As discussed in Chapter 3, 
the domains examined were health, social/emotional and academic. To explore the health 
domain, the Global Health Measure (GHM) was used. This assesses the child’s overall 
health. To examine the social/emotional domain, two subscales from the Strengths and 
Difficulties Questionnaire (SDQ) were used. The SDQ provides a screening tool on social 
and emotional competencies for children (Goodman, 1997). Subscales of interest were the 
Conduct Problems score and the Emotional Symptoms score. To investigate academic 
outcomes, the Academic Rating Scale (ARS) Language and Literacy and Mathematical 
Thinking scales were used. This instrument measures teacher perceptions of how well the 
child can complete a series of language and literacy skills, and mathematical skills. 
Further information on these outcome variables including a rationale for their inclusion 
can be found in Chapter 3.  
6.3.3 Missing data. 
Longitudinal datasets are prone to missing data. This can occur due to a number of 
reasons including sample attrition, non-response on single items or non-return of 
questionnaires. At Wave 1, the LSAC Birth sample size was 5,107 with gradual attrition 
occurring at each time point. By Wave 4, the final sample of respondents providing data 
was 4,242, or 83% of the original sample (LSAC, 2012). The techniques for treating 
missing data in Study 3 are detailed in Chapter 3.  
The use of teacher reported outcome measures resulted in missing data. Due to 
high rates of missing data, missing values analysis, as outlined by the IBM SPSS Missing 
Values 20 guide (2011), was conducted.  This allowed for the overall rate and pattern of 
missing variables to be computed. Following previously established protocols, variables 
with missing data of over 20% were excluded from the analysis (Holmes-Smith, 2011). 
From here, missing values were imputed using expectation maximization (EM).  This 
two-step iteration process first computes maximum likelihood estimates for parameters. 
This continues until the computed values in two consecutive iterations are virtually 
matching (Peng, Harwell, Liou, & Ehman, 2006). EM techniques were appropriate to use 
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as they are considered to provide good results similar to those of multiple imputation 
approaches (Collins, Schafer, & Kam, 2001; Holmes-Smith, 2011). It is important to 
further note that the PROCESS command, discussed below, excludes cases that are 
missing on any variables used in the equation (see Hayes, 2013).  
6.3.4 Analysis  
Study 3 examined associations between early non-parental child care experiences 
and children’s developmental outcomes at six to seven years of age. These associations 
were examined through the use of multiple regression analyses, in particular conditional 
process analysis. The theory behind this approach is discussed in more detail in Chapter 
3. In short, multiple regression analysis investigates the predictive power of two or more 
independent variables (X) on an outcome variable (Y) (See Figure 6.2) (Field, 2013).  
 
 
 
 
 
 
Figure 6.2. Conceptual diagram of multiple regression analysis. 
 
A model may include the combined effect of two or more independent variables 
on a dependent variable (Field, 2013). Conceptually, this is referred to as moderation, 
however it is more widely referred to as an interaction effect (Field, 2013). A moderator 
(W), in simple terms, is a variable that influences the relationship between two variables. 
If the relationship between X and Y is changed due to W, moderation occurs (Field, 2013). 
Building upon Figure 6.2, Figure 6.3 includes a moderator within the statistical model. 
For the purpose of Study 3, interaction effects were calculated before mediation analysis 
was conducted.  
 
X1 
Y 
X2 
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Figure 6.3. Conceptual diagram of multiple regression analysis with a moderating 
variable (W).  
 
Mediation analysis examines the relationship between an independent and 
dependent variable, with the understanding that this relationship is at least partway 
explained by a third variable (M) (Field, 2013; Hayes, 2013). Building upon Figure 6.3, 
Figure 6.4 illustrates simple mediation. Through this model, the independent variables 
predict the dependent variable (path c), the independent variables predict the mediator 
variable (path a) and the mediator predicts the dependent variable (path b) (Field, 2013). 
Though, it must be noted, Hayes (2013) argues path a need not be significant in order to 
run mediation analysis.  
 
 
 
 
 
 
Figure 6.4.  Conceptual diagram of mediation regression analysis.  
 
Combining these two approaches, that is mediation and moderation analysis, is 
referred to as conditional process analysis, illustrated in Figure 6.5. Hayes (2012), in 
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collaboration with Preacher, wrote a tool for conditional process analysis called 
PROCESS. This tool is considered more statistically robust than calculating several 
separate regression analyses as per the Baron and Kenny (1986) approach (for a full 
evaluation, see Hayes, 2013). For the purpose of this study, this method uses ordinary 
least-squares (for continuous dependent variables) or logistic regression (for categorical 
dependent variables) to estimate direct and indirect effects in mediated models. 
PROCESS uses bootstrap methods and extends upon previous tools (such as SOBEL and 
INDIRECT) by expanding the number and complexity of models it can estimate (see 
Hayes, 2012 for a comprehensive rationale for the use of PROCESS above SOBEL or 
INDIRECT). Multiple mediators can also be implemented in this process, and 
dichotomous outcomes can be examined (Hayes, 2013). Although moderation can be 
assessed through the PROCESS function, due to the volume of variables included in the 
analysis, this was not possible.  
 
 
 
 
 
 
 
 
Figure 6.5. Conceptual model depicting conditional process analysis using a regression 
approach.  
Several steps were undertaken for the analysis in Study 3. Discussed generally in 
Chapter 3, prior to undertaking the regression analyses assumptions were explored. It 
must be noted that when including interaction terms the VIF was inflated. As the 
interaction effects are products of main effects, also included in the model, this violation 
can be safely ignored (Allison, 2012). After exploring the assumptions of regression, step 
2 was to identify and control for selection factors. Study 3 generally followed NICHD 
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(1997) guidelines for the identification of variables that should be used as selection 
controls:  
1. The child/family characteristic should be significantly related to child care,  
2. The child/family characteristic should be significantly  related to the 
outcome variable,  
3. The child/family characteristic is not highly related to other family factors.  
The use of logistic regression analyses, presented in Appendix E, suggested 
several variables as possible selection factors. In addition, several variables were included 
based upon theory and research.  Overall, child/family characteristics included as 
selection factors were child sex, English as an additional language, Aboriginal and/or 
Torres Strait Islander status, socioeconomic position, child temperament, maternal work 
status and hours, number of siblings in the home and whether there were two parents in 
the home.  
Once the selection factors were identified, interaction effects were calculated (see 
Appendix G). Only significant interaction effects were included in the final models. For 
categorical variables, Field (2013) suggests multiplying the variables together to create 
the interaction term. Further, for continuous variables, centring the variables is 
recommended and the protocol outlined by Field (2013) was used. This approach is 
generally considered appropriate practice for meaningful interpretation.  
Once interaction terms were calculated, individual linear, multiple regression 
analyses were run to identify significant interaction effects. These models also provided 
important information about the predictive power of individual child care experiences on 
outcomes at 6 to 7 years of age. Following this, the PROCESS command was used, 
whereby only significant interactions identified were included in final models.  
Following previously established protocols for the use of PROCESS (Hayes, 
2013), conditional process analysis was undertaken. Independent variables were included 
as covariates in the model, with separate analyses undertaken for each independent 
variable (Hayes, 2013). Each set of regressions assessed the impact on one outcome 
variable. The outcomes of interest were socio-emotional, academic and physical domains 
for children at Wave 4. Two scales were used from the SDQ, with externalising 
behaviours measured through the SDQ Conduct Problems score and internalising 
behaviours measured through the SDQ Emotional Symptoms score. For examining the 
academic domain, the ARS Language and Literacy scale and the ARS Mathematical 
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Thinking scale, which are global measures of general competencies in literacy and math, 
were used. For investigating the physical health of children at this point in time, the 
Global Health Measure was used. With the exception of the Global Health Measure, all 
outcome variables are teacher-reported. Findings are reported following guidelines set by 
Hayes (2013), including the use of unstandardized coefficients.  
6.4 Findings for Study 3 
6.4.1 Testing and constructing interaction effects.  
For each outcome measure at 6 to 7 years of age, a hierarchical linear regression 
model was constructed that included interaction terms between child and family 
characteristics and early child care experiences. Early child care experiences in this 
instance, for ease of analysis, focussed upon the experiences of most interest. That is, they 
focussed upon centre-based child care at both waves, high dose care at both waves, 
multiplicity at both waves, age of enrolment, instability of arrangements and higher 
quality centre-based child care across both waves. Significant interactions were then 
included in the next phase of the analysis. Appendix G provides these results along with 
further information on the process and graphs to illustrate significant interactions.  
6.4.2 Regression analyses using PROCESS.  
Prior to school competence and school readiness. 
PPVT. 
The overall model incorporated sociodemographic controls and child care 
experiences as predictors. The model was statistically significant, F(32,4148) = 26.68, 
p<.001, in explaining 17.1 % of variance in PPVT scores at 4 to 5 years of age. No child 
care experiences were statistically significant in predicting PPVT scores at 4 to 5 years of 
age. The strongest predictor in this model was high socioeconomic position (B = 3.67), 
with children from high socioeconomic positions scoring higher on the PPVT than 
children from low socioeconomic positions. When quality variables were added, no 
quality variables were statistically significant. Results are presented in Table 6.1.  
WAI. 
The constructed model was a significant predictor of WAI scores at 4 to 5 years of 
age, F(32, 4148) = 46.366, p <.001, explaining 25.8% of the variance. Several child care 
experiences were significant predictors within this model. Positive associations were 
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noted for multiple care arrangements at 2 to 3 years of age (B = 1.12), multiple concurrent 
arrangements at both waves (B = 1.04) and for children enrolled in centre-based 
arrangements between 7 and 12 months of age (B = 0.17). Specifically, children who 
experienced multiplicity at Wave 2 or multiplicity at both waves scored higher on the 
WAI than their peers in parental care settings. In addition, children who were enrolled in 
centre-based arrangements between 7 and 12 months of age scored higher on this measure 
than children in parental care during infancy.  
Negative associations were noted between hours in care and scores on the WAI. 
Specifically, low or mid hours across both waves (B = -1.15) was negatively associated 
with scores on the WAI. That is, compared to children with no hours in child care 
arrangements across time, those attending low or mid dose hours at both waves were 
scoring more poorly on the WAI at 4 to 5 years of age compared to children in zero hours 
of non-parental child care at both waves. The strongest predictor in this model was child 
age (B = .24). Results are presented in Table 6.1. When quality variables were added, no 
quality variables were statistically significant.   
Table 6.1 Regression tables for PPVT and WAI  
PPVT   
 Coeff SE t Lower 
CI 
Higher 
CI 
R
2 
.171      
Child age 0.09 0.01 11.06*** 0.07 0.10 
Child sex 1.01 0.16 6.16*** 0.69 1.34 
EAL -3.29 0.29 -11.50*** -3.86 -2.74 
ATSI -1.04 0.45 -2.34* -1.92 -0.17 
Low SEP vs Mid SEP 1.77 0.23 7.82*** 1.32 2.21 
Low SEP vs High SEP 3.66 0.26 14.07*** 3.15 4.17 
Approach scale 0.21 0.11 1.98* 0.00 0.42 
Irritability scale 0.20 0.11 1.92 -0.00 0.41 
Cooperativeness scale -.05 0.10 -0.46 -0.25 0.15 
Maternal separation 
anxiety 
0.51 0.11 4.73*** 0.30 0.71 
One sibling vs none -0.49 0.19 -2.66** -0.87 -0.13 
Two siblings vs none -1.26 0.25 -5.14*** -1.74 -0.78 
Three or more siblings 
vs none 
-2.26 0.33 -6.83*** -2.91 -1.61 
2 parents in the home 0.72 0.33 2.19* 0.08 1.36 
Employed Full time vs 
Not working 
-0.40 0.34 -1.18 -1.07 0.27 
Employed Part time vs 
Not working 
0.16 0.20 0.77 -0.24 0.55 
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Centre-based care at 
both waves 
0.29 0.49 0.58 -0.68 1.25 
Centre-based care at 
2-3 years of age 
-0.09 0.22 -0.42 -0.52 0.34 
Centre-based care at 
0-1 year of age 
-0.07 0.70 -0.10 -1.45 1.31 
No multiplicity -0.09 0.53 -0.17 -1.14 0.95 
Multiple arrangements 
at 2-3 years of age 
0.02 0.40 0.05 -0.77 0.80 
Multiple arrangements 
at 0-1 year of age 
-0.35 0.37 -0.94 -1.07 0.38 
Multiple arrangements 
at both waves 
-0.07 0.33 -0.20 -0.71 0.58 
Low, mid or no hours -0.69 0.51 -1.35 -1.69 0.31 
High dose care at 2-3 
years of age 
-0.17 0.56 -0.30 -1.26 0.92 
High dose care at 0-1 
year of age 
0.01 0.37 0.03 -0.71 0.73 
High dose care at both 
waves 
-0.50 0.40 -1.25 -1.29 0.28 
Enrolled 6 months or 
below 
-0.04 0.58 -0.07 -1.17 1.10 
Enrolled 7 to 12 
months 
-0.52 0.51 -1.02 -1.52 0.48 
One change 0.36 0.29 1.23 -0.22 0.94 
Two changes 0.57 0.31 1.84 -0.04 1.18 
Three or more changes 0.53 0.35 1.53 -0.15 1.20 
WAI   
 Coeff SE t Lower 
CI 
Higher 
CI 
R
2 
.258      
Child age 0.24 0.01 22.62*** 0.22 0.26 
Child sex 4.76 0.22 21.53*** 4.33 5.19 
EAL 1.66 0.39 4.31*** 0.91 2.42 
ATSI -1.17 0.60 -1.95*** -2.35 0.01 
Low SEP vs Mid SEP 2.44 0.30 8.04 1.85 3.04 
Low SEP vs High SEP 4.66 0.35 13.32*** 3.97 5.34 
Approach scale -0.17 0.14 -1.20*** -0.45 0.11 
Irritability scale 0.18 0.14 1.26 -0.10 0.46 
Cooperativeness scale 0.30 0.14 2.18* 0.03 0.57 
Maternal separation 
anxiety 
0.05 0.14 0.37 -0.23 0.33 
One sibling vs none -0.27 0.25 -1.09*** -0.77 0.22 
Two siblings vs none -1.41 0.33 -4.29*** -2.06 -0.77 
Three or more siblings 
vs none 
-2.35 0.45 -5.28* -3.22 -1.48 
2 parents in the home 1.35 0.44 3.06* 0.48 2.21 
Employed Full time vs 
Not working 
-1.32 0.46 -2.87* -2.22 -0.42 
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Employed Part time vs 
Not working 
0.06 0.27 0.22 -0.47 0.59 
Centre-based care at 
both waves 
0.15 0.66 0.22 -1.15 1.45 
Centre-based care at 2-
3 years of age 
0.47 0.30 1.57 -0.12 1.05 
Centre-based care at 0-
1 year of age 
-1.61 0.95 -1.70 -3.46 0.25 
Enrolled 6 months or 
below 
0.32 0.72 0.45 -1.08 1.73 
Enrolled 7 to 12 
months 
1.13 0.54 2.09* 0.07 2.18 
No Multiplicity 0.83 0.50 1.66 -0.15 1.80 
Multiple arrangements 
at 2 - 3 years of age 
1.04 0.44 2.34* 0.17 1.92 
Multiple arrangements 
at 0- 1 year of age 
0.47 0.68 0.69* -0.87 1.81 
Multiplicity at both 
waves 
1.54 0.75 2.05 0.07 3.00 
Low, mid or no hours -1.15 0.49 -2.33 -2.12 -0.18 
High dose care at 2-3 
years of age 
-0.57 0.54 -1.05 -1.62 0.49 
High dose care at 0-1 
year of age 
-1.36 0.78 -1.75 -2.89 0.16 
High dose care at both 
waves 
0.17 0.68 0.26* -1.17 1.52 
One change -0.19 0.40 -0.47 -0.96 0.59 
Two changes 0.27 0.42 0.65 -0.54 1.09 
Three or more changes 0.30 0.46 0.64 -0.61 1.21 
 
Child outcomes at 6 to 7 years of age.  
The unique and relative contribution of early child care experiences on child 
outcomes at 6 to 7 years of age was explored through several steps. First, individual 
contributions of early child care experiences were explored, taking into consideration 
child and family controls. Second, statistically significant interaction effects were 
included in a second model. The model structure is presented in Table 6.2. A final model 
was then calculated using the PROCESS technique (Hayes, 2013), taking into 
consideration the mediating effects of the PPVT and the WAI. Results using the 
PROCESS technique for the SDQ Emotional Symptoms scale are presented in Table 6.3 
and results for the Conduct Problems scale in Table 6.4. For academic outcomes, results 
for the ARS Mathematical Thinking scale are illustrated in Table 6.5 and for the ARS 
Language and Literacy scale in Table 6.6. Table 6.7 outlines findings for the Global 
Health Measure. Discussed further in Section 6.4.4, a reduced number of children had 
 194 
 
quality data. Due to this, quality models were run separately and results presented 
following this section.  
 
Table 6.2 Model overview of variables contained in the final PROCESS model.  
Model 1 Model 2 PROCESS 
Child and family 
characteristics  
Child and family 
characteristics 
Child and family 
characteristics 
Child care  
experiences 
Child care  
experiences 
Child care  
experiences 
Type  Type              Type  
Hours Hours Hours 
Multiplicity Multiplicity Multiplicity 
Stability 
Quality 
Stability 
Quality 
Stability 
Quality 
 Interaction effects Interaction effects 
  Mediating variables 
Strengths and Difficulties Questionnaire Emotional Symptoms scale.  
Child and family characteristics predicted a significant proportion of the variance 
in Emotional Symptom scores, F(16,4164) = 4.74, p <.001, R
2
= .014.  
Type of child care.  
The main effects model was statistically significant in predicting SDQ Emotional 
Symptom scores at 6 to 7 years of age, F(19,4161) = 4.11, p <.001. No significant change 
in F score was noted with the addition of type of care variables. No type variables were 
statistically significant predictors in this model.  There was a significant change in F 
score with the addition of interaction terms, ΔF = 10.24, p<.01, R2=.016. Centre-based 
child care at both waves (β=.18, p<.01) and the interaction term centre-based care at both 
waves and two parents in the home (β=-.19, p<.01) were significant predictors in the final 
model. This indicates that although children who were in centre-based child care at both 
time points were likely to have increased scores on this measure, having two parents in 
the home was a protective factor.  
Hours spent in child care. 
Both models were statistically significant in predicting 1.4% of variance in scores 
on the SDQ Emotional Symptoms scale at 6 to 7 years of age ([F(20,4160) = 3.97, p 
<.001]; [F(21,4159) = 3.99, p <.001]). No significant change in F score was noted with 
the addition of patterns related to hours or interaction effects. No patterns for hours were 
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statistically significant in the final model. The strongest predictor in the final model was 
whether children had two parents in the home (β = -.08, p<.001).  
Multiplicity of arrangements.  
This model was statistically significant in predicting SDQ Emotional Symptom 
scores at 6 to 7 years of age, F(20,4160) = 4.01, p <.001, R
2
=.014. No statistically 
significant change in F score was noted with the addition of multiplicity variables. No 
child care variables were statistically significant.   
Stability.  
This model was statistically significant in predicting SDQ Emotional Symptom 
scores at 6 to 7 years of age, F(19,4161) = 4.07, p <.001, R
2
=.014. No significant change 
in F score was noted with the addition of stability variables.  No significant child care 
predictors were noted.   
Age of enrolment in centre-based arrangements. 
Both models were statistically significant (Model 1 [F(18,4162) = 4.37, p <.001]; 
Model 2 [F(19,4161) = 4.40, p<.001] in predicting SDQ Emotional Symptom scores at 6 
to 7 years of age. No significant change in F score was noted with the addition of age 
variables. A significant change in F score was noted, however, with the addition of 
interaction effects, ΔF = 4.79, p <.05, R2=.015. The interaction term very early enrolment 
and child sex was a statistically significant predictor in this final model (β = .50, p<.05). 
This indicates that for children enrolled very early in centre-based arrangements, being 
female moderated outcomes to increase scores on the SDQ Emotional Symptoms scale.  
Regression using the PROCESS approach. 
The total effects model explained 2.65% of variance in SDQ Emotional Symptom 
scores at 6 to 7 years of age, F(34,4146) = 3.319, p<.001. Centre-based arrangements at 
wave 1 and wave 2 was a significant predictor in this model (b = .98, p<.01). This 
indicates that children in centre-based arrangements at both waves were rated as 
experiencing more emotional symptoms than children in parent/home based 
arrangements. For significant interaction effects, children in high dose child care 
arrangements who were rated as more cooperative also were rated as experiencing more 
emotional symptoms (b = .25, p<.05). In addition, attending very early centre-based 
arrangements at 6 months and under for female children was identified as a risk factor for 
emotional symptoms (b = .49, p<.05).  
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The mediated model explained 3.49% of variance in SDQ Emotional Symptom 
scores at 6 to 7 years of age, F(36,4144) = 4.168, p<.001. Child care experiences of 
significance in this model were centre-based child care arrangements at both waves (b 
= .99, p<.01) and two changes in child care arrangements across time (b=.18, p<.05). This 
indicates that children who were in centre-based child care arrangements from birth until 
2 to 3 years of age and/or children in two child care arrangements across time were rated 
as experiencing more emotional symptoms than their peers.  
Child and family characteristics influence the effect of early child care 
experiences on child outcomes. This mediated model suggested two parents in the home 
is a protective factor for children experiencing centre-based arrangements across time (b 
= -1.06, p<.05). In fact, this was the strongest predictor in the model. The mediated model 
suggested children in high dose child care arrangements who were rated as more 
cooperative were rated as exhibiting more emotional symptoms (b = .25, p<.05). In 
addition, females who were enrolled in very early arrangements had higher scores on 
emotional symptoms than males (b=.49, p<.05).  
Mediation analyses were conducted to examine whether early child care 
experiences indirectly influenced SDQ Emotional Symptom scores through prior to 
school competencies. A significant indirect effect of two changes in primary child care 
arrangements across time on SDQ Emotional Symptom scores through the PPVT, b =.-
.0085, BCa CI [-.0238,-.015] was noted (see Figure 6.6). This suggests scores for groups 
differ by -.0085 units on the PPVT. That is, children in two changes across time 
experience a decrease in scores on the Emotional Symptoms scale as mediated by the 
PPVT.  
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Figure 6.6. Model of two changes across time as a predictor of SDQ Emotional 
Symptoms, mediated by PPVT.  
 
An additional significant effect was noted between the interaction term child care 
arrangements at both waves and two parents in the home through PPVT on SDQ 
Emotional Symptoms scale, b = -.0073, BCa CI [-.0822, -.0020] (see Figure 6.7) This 
suggests children in centre-based care at both waves moderated by two parents in the 
home have SDQ Emotional Symptom scores mediated by the PPVT, indicating a 
decrease in scores.  
 
 
 
 
 
 
  
Figure 6.7. Model of the interaction term of centre-based child care at both waves and 
whether there are two parents in the home as a predictor of Emotional Symptoms, 
mediated by PPVT. 
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Table 6.3 Conditional process analysis results for the SDQ Emotional Symptoms scale  
Total Effect Model   
 Coeff SE          t Lower 
CI 
Higher 
CI 
R
2 
.0265      
Centre-based care at 
both waves 0.98 0.35 2.82** 0.30 1.66 
Centre-based care at 0-
1 year of age 0.23 0.21 1.14 -0.17 0.64 
Centre-based care at 2 
to 3 years of age 0.05 0.06 0.81 -0.07 0.18 
No multiplicity  -0.01 0.11 -0.05 -0.22 0.21 
Multiplicity at 0-1 year 
of age -0.17 0.15 -1.14 -0.46 0.12 
Multiplicity at 2-3 years 
of age 0.00 0.10 0.02 -0.19 0.19 
Multiplicity at both 
waves 0.17 0.16 1.06 -0.15 0.49 
Minimal hours across 
waves -0.17 0.11 -1.59 -0.38 0.04 
High dose at 0-1 year of 
age 0.08 0.17 0.45 -0.26 0.41 
High dose at 2 - 3 years 
of age -0.20 0.12 -1.73 -0.43 0.03 
High dose across both 
waves -0.06 0.15 -0.40 -0.36 0.23 
Very early enrolment -0.53 0.38 -1.40 -1.27 0.21 
Early enrolment  -0.03 0.18 -0.22 -0.26 0.20 
One change across time 0.14 0.09 1.58 -0.03 0.31 
Two changes across 
time 0.17 0.09 1.85 -0.01 0.35 
Three + changes  across 
time 0.17 0.10 1.70 -0.03 0.37 
Child sex 0.03 0.05 0.54 -0.07 0.12 
EAL 0.11 0.08 1.28 -0.06 0.27 
ATSI -0.24 0.13 -1.84 -0.50 0.02 
Maternal separation 
anxiety 0.01 0.03 0.34 -0.05 0.07 
SEP mid -0.06 0.07 -0.83 -0.19 0.08 
SEP high -0.10 0.08 -1.29 -0.25 0.05 
Approachability  -0.05 0.03 -1.50 -0.12 0.01 
Irritability  -0.02 0.03 -0.59 -0.08 0.04 
Cooperativeness  0.03 0.03 0.92 -0.03 0.09 
Two parents in the 
home -0.38 0.10 -3.83*** -0.58 -0.19 
Maternal full time work -0.21 0.10 -2.06* -0.40 -0.01 
Maternal part time 
work -0.22 0.06 -3.80*** -0.34 -0.11 
1 sibling in the home -0.16 0.06 -2.90** -0.27 -0.05 
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2 siblings in the home -0.15 0.07 -2.13* -0.29 -0.01 
3 siblings in the home -0.02 0.10 -0.19 -0.21 0.17 
CC*2P -1.10 0.34 -3.21** -1.77 -0.43 
HH*Coop 0.25 0.11 2.20* 0.03 0.47 
VEE*Sex 0.49 0.23 2.17* 0.05 0.94 
Mediation Model 
 Coeff SE          t Lower 
CI 
Higher 
CI 
R
2 
.0349      
PPVT -0.01 0.01 -2.73** -0.02 -0.00 
WAI -0.01 0.00 -4.11*** -0.02 -0.01 
Centre-based care at 
both waves 0.99 0.35 2.86** 0.31 1.67 
Centre-based care at 0-
1 year of age 0.25 0.21 1.23 -0.15 0.66 
Centre-based care at 2 - 
3 years of age 0.06 0.06 0.94 -0.07 0.19 
No multiplicity  0.00 0.11 0.04 -0.21 0.22 
Multiplicity at 0-1 year 
of age -0.17 0.15 -1.11 -0.46 0.13 
Multiplicity at 2-3 years 
of age 0.01 0.10 0.14 -0.18 0.20 
Multiplicity at both 
waves 0.21 0.16 1.28 -0.11 0.53 
Minimal hours across 
waves -0.19 0.11 -1.77 -0.40 0.02 
High dose at 0-1 year of 
age 0.06 0.17 0.34 -0.3 0.39 
High dose at 2 - 3 years 
of age -0.23 0.12 -1.96 -0.46 0.00 
High dose across both 
waves -0.065 0.15 -0.43 -0.36 0.23 
Very early enrolment -0.56 0.38 -1.48 -1.29 0.18 
Early enrolment  -0.03 0.12 -0.23 -0.26 0.20 
One change across time 0.14 0.09 1.62 -0.03 0.31 
Two changes across 
time 0.18 0.09 2.02* 0.01 0.36 
Three + changes  across 
time 0.19 0.10 1.88 -0.01 0.39 
Child sex 0.11 0.05 2.09* 0.01 0.21 
EAL 0.09 0.09 1.03 -0.08 0.26 
ATSI -0.27 0.13 -2.08* -0.53 -0.02 
Maternal separation 
anxiety 0.02 0.03 0.62 -0.04 0.08 
SEP mid 0.00 0.067 0.05 -0.13 0.13 
SEP high 0.01 0.08 0.16 -0.14 0.17 
Approachability  -0.05 0.03 -1.74* -0.12 0.01 
Irritability  -0.02 0.03 -0.58 -0.09 0.04 
Cooperativeness  0.02 0.03 0.74 -0.04 0.08 
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Two parents in the 
home -0.36 0.1 -3.66*** -0.56 -0.17 
Maternal full time work -0.22 0.1 -2.19* -0.42 -0.02 
Maternal part time 
work -0.21 0.06 -3.58*** -0.32 -0.1 
1 sibling in the home -0.17 0.05 -3.04** -0.27 -0.06 
2 siblings in the home -0.18 0.07 -2.56* -0.33 -0.04 
3 siblings in the home -0.08 0.1 -0.77 -0.27 0.12 
CC*2P -1.06 0.34 -3.11** -1.73 -0.39 
HH*Coop 0.25 0.11 2.19* 0.03 0.46 
VEE*Sex 0.49 0.23 2.15* 0.04 0.93 
 201 
 
Strengths and Difficulties Questionnaire Conduct Problems scale. 
Child and family characteristics predicted a significant proportion of the variance 
in Conduct Problem scores, F(16,4164) = 20.451, p <.001, R
2
= .069.  
Type of child care.  
This model was statistically significant in predicting SDQ Conduct Problem 
scores at 6 to 7 years of age, F(19,4161) = 18.546, p <.001. A significant change in F 
score was noted with the addition of type variables, Δ F= 7.848, p <.001. This model 
explained 7.4% of variance in SDQ Conduct Problems scores at 6 to 7 years of age. The 
strongest significant predictor of SDQ Conduct Problems scores at 6 to 7 years of age was 
child sex (β = -.18, p<.001). Male children were likely to score higher on this scale than 
female children, indicating increased conduct problems. Examining early child care 
variables, centre-based arrangements at 0 to 1 and 2 to 3 years of age (β = .06, p<.01) and 
centre-based arrangements at 2 to 3 years of age (β = .06, p<.001) were statistically 
significant predictors. These results indicate that children who were enrolled in centre-
based care across both time points or as a toddler were rated as demonstrating increased 
conduct problems compared to children in parent/home based child care arrangements 
across the early years.   
Hours spent in child care. 
The model was statistically significant in predicting scores on the SDQ Conduct 
Problems at 6 to 7 years of age, F(20,4160) = 17.931, p <.001. A significant change in F 
score was noted with the addition of patterns of hours, ΔF = 7.350; p <.001. This model 
predicted 7.5% of variance in SDQ Conduct Problem scores at 6 to 7 years of age. The 
strongest predictor of SDQ Conduct Problem scores at 6 to 7 years of age was child sex 
(β = -.18, p<.001). Results indicate male children were rated as displaying significantly 
more conduct problems than female children. For child care experiences, statistically 
significant predictors in the final model were high dose care at 0 to 1 year of age (β = .03, 
p<.05), high dose care at 2 to 3 years of age (β = .07, p<.001) and high dose care across 
both waves (β = .07, p<.001). Children experiencing high dose care during infancy, as a 
toddler or across both time points were likely to have higher scores on the SDQ Conduct 
Problem scale compared to children with no hours in non-parental child care 
arrangements.  
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Multiplicity of arrangements.  
The model was statistically significant in predicting SDQ Conduct Problems 
scores at 6 to 7 years of age, F(20,4160) = 17.222, p <.001. A significant change in F 
score was noted with the addition of multiplicity variables, ΔF = 4.064; p <.01. This 
model predicted 7.2% of the variance in SDQ Conduct Problems scores at 6 to 7 years of 
age. The strongest predictor of scores was child sex (β = -.18, p<.001). Male children 
were rated as demonstrating more conduct problems than female children. For child care 
experiences, statistically significant predictors were single arrangements, (β = .06, p<.01) 
and enrolment in multiple arrangements at 2 to 3 years of age (β = .07, p<.01). Results 
indicate children experiencing these care patterns had increased scores on the Conduct 
Problems scale compared to children in non-parental child care arrangements. In part this 
finding must be interpreted with consideration given to type of child care experienced and 
time spent in child care arrangements.  
Stability. 
Both models were statistically significant in predicting SDQ Conduct Problems 
scores at 6 to 7 years of age, F(19,4161) = 17.515, p <.001, R
2
=.070. No significant 
change in F score was noted with the addition of stability variables. The strongest 
predictor of SDQ Conduct Problems scores at 6 to 7 years of age was child sex (β = -.18, 
p<.001). That is, male children were more likely to be rated as demonstrating conduct 
problems than female children. Three or more changes across time was found to be a 
significant predictor of scores (β = .04, p<.05), indicating that three or more changes in 
care arrangements across time predicts increased conduct problem scores.   
Age of enrolment in centre-based arrangements.  
The model was statistically significant in predicting SDQ Conduct Problems 
scores at 6 to 7 years of age, F(18,4162) = 18.494, p <.001, R
2
=.070. No significant 
change in F score was noted with the addition of age variables. The strongest predictor in 
the final model was child sex (β = -.18, p<.001). No child care variables were significant 
predictors in this model.  
Regression using the PROCESS approach. 
The total effects model explained 8.42% of variance in SDQ Conduct Problems 
scores at 6 to 7 years of age, F(31,4149) = 12.2991, p<.001. The only child care 
experience that was a significant predictor in this model was centre-based care at 2 to 3 
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years of age (b = .16; p<.01).  This indicates that children in centre-based child care 
arrangements at 2 to 3 years of age were rated as demonstrating higher conduct problems 
than children in parent/home based child care.  
For the mediated model, 9.01% of the variance was explained, F(33,4147) = 
12.4468, p<.001. Significant early child care predictors in this model were centre-based 
child care at both waves (b = .25; p<.01), centre-based child care at 2 to 3 years of age (b 
= .16; p<.01), and multiple concurrent child care arrangements at 2 to 3 years of age (b 
= .15; p<.05). This model indicates that these early child care experiences contribute to an 
increase in conduct problems.  
Mediation analyses were conducted to examine whether early child care 
experiences influenced SDQ Conduct Problems scores through prior to school 
competencies. Significant indirect effects of centre-based child care arrangements at 0 to 
1 and at 2 to 3 years of age on SDQ Conduct Problems scores through the PPVT, b = -
.0126, BCa CI [-.0331, -.0025], and the WAI, b = -.0202, BCa CI [-.0450, -.0058], were 
noted (see Figure 6.8). Results indicate that children in centre-based arrangements at both 
waves and those in parental based environments at both waves differ by -.0126 units in 
SDQ Conduct Problem scores through PPVT, with those attending centre-based 
arrangements at both waves having lower scores. Similarly, a difference of -.0204 was 
noted between these groups in SDQ Conduct Problems through WAI, with those in the 
centre-based group at both waves having lower scores on this measure than children in 
home based child care at these time points.  
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Figure 6.8. Model of centre-based child care at both waves as a predictor of Conduct 
Problems, mediated by PPVT. 
There was also evidence of a mediation effect for multiplicity at 2 to 3 years of 
age on Conduct Problems through WAI, b = -.0083, BCa CI [-.0197, -.0013] (See Figure 
6.9). This indicates children in multiple care arrangements at 2 to 3 years of age and those 
without multiplicity at this time point differ by -.0083 units in their SDQ Conduct 
Problem scores through WAI, with those experiencing multiple concurrent child care 
arrangements at 2 to 3 years of age having lower scores than children not in centre-based 
care.  
 
  
 
 
 
 
 
Figure 6.9. Model of multiplicity at 2 to 3 years of age as a predictor of Conduct 
Problems, mediated by WAI. 
b = 2.3464, p<.001 
b =1.0849, p<.05 
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Table 6.4 Conditional process analysis results for the SDQ Conduct Problems scale  
Total Effects 
R
2
 = .0842 
 coeff SE t LLCI ULCI  
Centre-based care 
at both waves 0.21 0.12 1.78 -0.02 0.45 
Centre-based care 
at 0-1 year of age 0.04 0.17 0.22 -0.30 0.37 
Centre-based care 
at 2 - 3 years of 
age 0.16 0.05 2.94** 0.05 0.26 
No multiplicity  0.11 0.09 1.22 -0.07 0.29 
Multiplicity at 0-1 
year of age -0.14 0.12 -1.10 -0.38 0.11 
Multiplicity at 2-3 
years of age 0.15 0.08 1.91 -0.00 0.31 
Multiplicity at 
both waves 0.02 0.14 0.15 -0.25 0.29 
Minimal hours 
across waves -0.05 0.09 -0.57 -0.22 0.13 
High dose at 0-1 
year of age 0.13 0.14 0.94 -0.15 0.41 
High dose at 2 - 3 
years of age 0.12 0.10 1.29 -0.07 0.32 
High dose across 
both waves 0.24 0.12 1.91 -0.01 0.48 
Very early 
enrolment 0.00 0.13 0.01 -0.25 0.25 
Early enrolment  -0.02 0.10 -0.16 -0.21 0.18 
One change across 
time -0.10 0.07 -1.40 -0.24 0.04 
Two changes 
across time -0.05 0.08 -0.67 -0.20 0.10 
Three + changes  
across time 0.02 0.08 0.23 -0.15 0.18 
Child sex -0.49 0.04 -12.07*** -0.56 -0.41 
EAL 0.02 0.07 0.30 -0.12 0.16 
ATSI 0.19 0.11 1.76 -0.02 0.41 
Maternal 
separation anxiety -0.04 0.03 -1.43 -0.09 0.01 
SEP mid -0.30 0.06 -5.39*** -0.41 -0.19 
SEP high -0.47 0.06 -7.42*** -0.60 -0.35 
Approachability  0.05 0.03 1.93 -0.00 0.11 
Irritability  -0.10 0.03 -3.97*** -0.15 -0.05 
Cooperativeness  -0.07 0.03 -2.74** -0.12 -0.02 
Two parents in the 
home -0.39 0.08 -4.86*** -0.55 -0.23 
Maternal full time -0.00 0.08 -0.03 -0.17 0.16 
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work 
Maternal part time 
work -0.06 0.05 -1.29 -0.16 0.03 
1 sibling in the 
home -0.07 0.05 -1.42 -0.15 0.03 
2 siblings in the 
home -0.06 0.06 -0.92 -0.17 0.06 
3 siblings in the 
home 0.07 0.08 0.89 -0.09 0.23 
Mediated Model  
R
2
 = .0901 
                              coeff         SE               t LLCI ULCI  
PPVT -0.01 0.00 -2.93** -0.02 -0.00 
WAI -0.01 0.00 -3.05** -0.01 -0.00 
Centre-based 
care at both 
waves 0.25 0.12 2.06* 0.01 0.48 
Centre-based 
care at 0-1 year 
of age 0.05 0.17 0.30 -0.28 0.39 
Centre-based 
care at 2 - 3 
years of age 0.16 0.05 3.04** 0.06 0.27 
No multiplicity  0.12 0.09 1.28 -0.06 0.29 
Multiplicity at 
0-1 year of age -0.13 0.12 -1.08 -0.38 0.11 
Multiplicity at 
2-3 years of age 0.16 0.08 2.00* 0.00 0.32 
Multiplicity at 
both waves 0.04 0.14 0.31 -0.22 0.31 
Minimal hours 
across waves -0.06 0.09 -0.70 -0.24 0.11 
High dose at 0-
1 year of age 0.12 0.14 0.85 -0.16 0.40 
High dose at 2 - 
3 years of age 0.11 0.10 1.11 -0.08 0.30 
High dose 
across both 
waves 0.23 0.12 1.88 -0.01 0.48 
Very early 
enrolment -0.03 0.13 -0.20 -0.28  0.23 
Early enrolment  -0.02 0.10 -0.18 -0.21 0.17 
One change 
across time -0.10 0.07 -1.35 -0.24 0.04 
Two changes 
across time -0.04 0.08 -0.52 -0.19 0.11 
Three + 
changes  across 
time 0.03 0.08 0.38 -0.13 0.20 
Child sex -0.43 0.04 -10.26*** -0.51 -0.35 
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EAL -0.00 0.07 -0.03 -0.14 0.14 
ATSI 0.17 0.11 1.56 -0.04 0.38 
Maternal 
separation 
anxiety -0.03 0.03 -1.15 -0.08 0.02 
SEP mid 
-0.26 
        
0.06 -4.59*** -0.36 -0.15 
SEP high -0.39 0.07 -5.97*** -0.52 -0.26 
Approachability  0.05 0.03 1.77 -0.01 0.1 
Irritability  -0.10 0.03 -3.95*** -0.15 -0.05 
Cooperativeness  -0.07 0.03 -2.92** -0.12 -0.02 
Two parents in 
the home -0.38 0.08 -4.69*** -0.53 -0.22 
Maternal full 
time work -0.01 0.08 -0.13 -0.17 0.15 
Maternal part 
time work -0.05 0.05 -1.09 -0.15 0.04 
1 sibling in the 
home -0.07 0.05 -1.55 -0.16 0.02 
2 siblings in the 
home -0.08 0.06 -1.31 -0.20 0.04 
3 siblings in the 
home 0.03 0.08 0.35 -0.13 0.19 
 
ARS Mathematical Thinking scale. 
Child and family characteristics were significant predictors of ARS Mathematical 
Thinking scores, F(15,4165) = 30.268, p <.001, R
2
= .128.  
Type of child care. 
The model was statistically significant in predicting ARS Mathematical Thinking 
scores at 6 to 7 years of age, F(19,4161) = 33.406, p <.001. This predicted 12.8% of the 
variance in ARS Mathematical Thinking scores. No significant change in F score was 
noted with the addition of type of care variables, and no type of care variable significantly 
predicted Mathematical Thinking scores at 6 to 7 years of age. The strongest predictor in 
this model was high socioeconomic position (β = .28), indicating an increase in 
Mathematical Thinking scores for children from families with high socioeconomic 
positions.  
Hours spent in child care. 
Both models were statistically significant (Model 1 [F(20,4160) = 31.638, p 
<.001]; Model 2 [F(21,4159) = 30.367, p <.001]) in predicting ARS Mathematical 
Thinking scores at 6 to 7 years of age. No significant change in F score was noted with 
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the addition of patterns for hours (R
2
=.128), however a significant change in F score was 
noted with the addition of interaction effects, ΔF = 4.435, p<.05, R2=.129. No patterns 
representing hours were significant predictors in the final model. The interaction term of 
high dose care at both waves and child cooperative temperament was a significant 
predictor in the final model (β = -.13, p<.05), suggesting cooperativeness to be a risk 
factor for children in high dose child care.  With previous research suggesting children in 
high dose care to often be more cooperative (Melhuish et al., 2001), this result is not 
surprising. The strongest predictor was high socioeconomic position (β = .28, p<.001), 
with results indicating children may achieve higher scores on the ARS Mathematical 
Thinking scale if they are from families with high socioeconomic positions, compared to 
those from low socioeconomic positions.   
Multiplicity of arrangements.   
The model was statistically significant in predicting ARS Mathematical Thinking 
scores at 6 to 7 years of age, F(19,4161) = 24.067, p <.001, R
2
=.128. No significant 
change in F score was noted with the addition of multiplicity variables, and no 
multiplicity variables were significant within this model. The strongest predictor was high 
socioeconomic position (β = .29, p<.001), indicating children from high socioeconomic 
positions were likely to achieve increased scores on this outcome measure.   
Stability. 
The final model was statistically significant in predicting ARS Mathematical 
Thinking scores at 6 to 7 years of age, F(19,4161) = 33.454, p <.001, R
2
=.128. No 
statistically significant change in F score was noted with the addition of stability 
variables. The strongest predictor was high socioeconomic position (β = .28, p<.001), 
indicating an increase in Mathematical Thinking scores for children from families with 
high socioeconomic positions. 
Age of enrolment in centre-based arrangements.  
The model was statistically in predicting ARS Mathematical Thinking scores at 6 
to 7 years of age, F(17,4163) = 26.731, p <.001, R
2
=.128. No significant change in F 
score was noted with the addition of age variables. No child care variables were 
significant predictors in this model. The strongest predictor in this model was high 
socioeconomic position (β = .28, p<.001).  
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Regression using the PROCESS approach. 
The total effects model explained 10.29% of variance in ARS Mathematical 
Thinking scores at 6 to 7 years of age, F(32,4148)=14.3137, p<.001.The only significant 
predictor which relates to early child care experiences was an interaction effect of high 
dose child care at both waves and child cooperative temperament (b = -.13, p<.05). This 
indicates that children experiencing high dose care at both waves who were rated as being 
highly cooperative by their parents were rated lower than their peers on the ARS 
Mathematical Thinking scale.  
The mediated model explained 28.7% of variance in ARS Mathematical Thinking 
scores at 6 to 7 years of age, F(34,4146)=48.9810, p<.001. As above, the only significant 
predictor which relates to early child care experiences was an interaction effect of high 
dose child care at both waves and child temperament scale of cooperativeness (b = -.12, 
p<.05).  
Table 6.5 Conditional process analysis results for the ARS Mathematical Thinking scale  
Total Effects Model 
R
2
 = .1029 
 coeff SE t LLCI ULCI  
Centre-based 
care at both 
waves 0.08 0.08 0.93 -0.09 0.24 
Centre-based 
care at 0-1 year 
of age -0.08 0.12 -0.71 -0.32 0.15 
Centre-based 
care at 2 - 3 
years of age 0.05 0.04 1.26 -0.03 0.12 
No multiplicity  -0.01 0.06 -0.17 -0.13 0.11 
Multiplicity at 
0-1 year of age -0.00 0.09 -0.04 -0.17 0.17 
Multiplicity at 
2-3 years of age 0.00 0.06 0.03 -0.11 0.11 
Multiplicity at 
both waves 0.07 0.09 0.78 -0.11 0.26 
Minimal hours 
across waves -0.02 0.06 -0.3 -0.14 0.10 
High dose at 0-
1 year of age -0.02 0.10 -0.22 -0.21 0.17 
High dose at 2 - 
3 years of age -0.10 0.07 -1.45 -0.23 0.03 
High dose 
across both 0.02 0.08 0.20 -0.15 0.19 
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waves 
Very early 
enrolment -0.03 0.09 -0.36 -0.21 0.14 
Early enrolment  0.01 0.07 0.20 -0.12 0.15 
One change 
across time 0.00 0.05 0.05 -0.10 0.10 
Two changes 
across time 0.07 0.05 1.39 -0.03 0.18 
Three + 
changes  across 
time 0.09 0.06 1.46 -0.03 0.20 
Child sex 0.13 0.03 4.66*** 0.08 0.19 
EAL 0.06 0.05 1.14 -0.04 0.15 
ATSI -0.11 0.08 -1.41 -0.26 0.04 
Maternal 
separation 
anxiety 0.02 0.02 1.02 -0.02 0.05 
SEP mid 0.27 0.04 7.08*** 0.20 0.35 
SEP high 0.59 0.04 13.46*** 0.51 0.68 
Approachability  -0.06 0.02 -3.33*** -0.1 -0.02 
Irritability  0.07 0.02 3.92*** 0.04 0.10 
Cooperativeness  0.05 0.02 2.57* 0.01 0.08 
Two parents in 
the home 0.30 0.06 5.37*** 0.19 0.41 
Maternal full 
time work -0.05 0.06 -0.85 -0.16 0.06 
Maternal part 
time work 0.08 0.03 2.36* 0.01 0.15 
1 sibling in the 
home -0.01 0.03 -0.39 -0.07 0.05 
2 siblings in the 
home -0.04 0.04 -1.03 -0.12 0.04 
3 siblings in the 
home -0.20 0.06 -3.63*** -0.31 -0.09 
HH*Coop -0.13 0.06 -2.02* -0.26 -0.00 
Mediated Model               
R
2
 = .2866 
 coeff SE t LLCI ULCI  
PPVT 0.03 0.00 11.28*** 0.02 0.03 
WAI 0.04 0.00 24.96*** 0.04 0.05 
Centre-based care 
at both waves -0.06 0.07 -0.75 -0.20 0.09 
Centre-based care 
at 0-1 year of age -0.13 0.11 -1.27 -0.34 0.07 
Centre-based care 
at 2 - 3 years of 
age 0.02 0.03 0.61 -0.05 0.09 
No multiplicity  -0.04 0.06 -0.80 -0.15 0.07 
Multiplicity at 0-1 -0.03 0.08 -0.39 -0.18 0.12 
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year of age 
Multiplicity at 2-3 
years of age -0.04 0.05 -0.76 -0.14 0.06 
Multiplicity at both 
waves -0.03 0.08 -0.40 -0.2 0.13 
Minimal hours 
across waves 0.04 0.06 0.71 -0.07 0.15 
High dose at 0-1 
year of age 0.04 0.09 0.47 -0.13 0.21 
High dose at 2 - 3 
years of age -0.03 0.06 -0.46 -0.15 0.09 
High dose across 
both waves 0.02 0.08 0.32 -0.13 0.18 
Very early 
enrolment 0.07 0.08 0.94 -0.08 0.23 
Early enrolment  0.01 0.06 0.23 -0.11 0.13 
One change across 
time -0.00 0.05 -0.09 -0.09 0.08 
Two changes 
across time 0.04 0.05 0.77 -0.06 0.13 
Three + changes  
across time 0.04 0.05 0.77 -0.06 0.14 
Child sex -0.11 0.03 -4.20*** -0.16 -0.06 
EAL 0.07 0.04 1.62 -0.02 0.16 
ATSI -0.03 0.07 -0.39 -0.16 0.11 
Maternal 
separation anxiety -0.00 0.02 -0.11 -0.03 0.03 
SEP mid 0.11 0.03 3.25** 0.05 0.18 
SEP high 0.29 0.04 7.21*** 0.21 0.37 
Approachability  -0.04 0.02 -2.26* -0.07 -0.01 
Irritability  0.07 0.02 4.40*** 0.04 0.10 
Cooperativeness  0.06 0.02 3.79* 0.03 0.09 
Two parents in the 
home 0.24 0.05 4.86 0.14 0.34 
Maternal full time 
work -0.01 0.05 -0.23 -0.11 0.09 
Maternal part time 
work 0.04 0.03 1.39* -0.02 0.10 
1 sibling in the 
home 0.00 0.03 0.16 -0.05 0.06 
2 siblings in the 
home 0.04 0.04 1.04* -0.03 0.11 
3 siblings in the 
home -0.05 0.05 -1.00 -0.15 0.05 
HH*Coop -0.12 0.06 -2.11* -0.23 -0.01 
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ARS Language and Literacy scale. 
Child and family characteristics predicted a significant proportion of variance in 
ARS Language and Literacy scores, F(16,4164) = 46.819, p <.001, R
2
=.149. The 
strongest predictor in all models was socioeconomic position, with higher socioeconomic 
positions predicting higher scores on this measure at 6 to 7 years of age compared to low 
socioeconomic positions.  
Type of child care. 
The model was statistically significant in predicting ARS Language and Literacy 
scores at 6 to 7 years of age, F(19,4161) = 39.807, p <.001, R
2
=.150. No significant 
change in F score was noted with the inclusion of type of care variables. For child care 
variables, centre-based child care at Wave 1 was a significant predictor of scores (β = -
.03). The negative direction of this relationship suggests children in centre-based 
arrangements at 0 to 1 year of age were experiencing a decrease in scores on this measure 
compared to children in parent/home based environments only.  
Hours spent in child care. 
Both models were statistically significant (Model 1 [F(19,4161) = 35.907, p 
<.001, R
2
 = .149]; Model 2 [F(20,4160) = 34.288, p<.001, R
2
=.150]) in predicting ARS 
Language and Literacy scores at 6 to 7 years of age. No significant change in F score was 
noted with the addition of patterns related to hours or interaction effects. Within this final 
model, no child care variables were significant predictors of ARS Language and Literacy 
scores.  
Multiplicity of arrangements.  
The model was statistically significant in predicting ARS Language and Literacy 
scores at 6 to 7 years of age, F(20,4160) = 37.522, p <.001, R
2
=149. No significant 
change in F score was noted with the addition of multiplicity variables. No multiplicity 
variables were significant predictors in this final model.  
Stability.  
The  model was statistically significant  in predicting ARS Language and Literacy 
scores at 6 to 7 years of age, F(19,4161) = 39.672, p <.001, R
2
=.150. No significant 
change in F score was noted with the addition of stability variables. No child care 
experiences were significant predictors in this model.   
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Age of enrolment in centre-based arrangements.  
Both models were statistically significant (Model 1 [F(17,4163) = 39.799, p 
<.001, R
2
=.149]; Model 2 [F(19,4161) = 35.567, p <.001, R
2
=.148] in predicting ARS 
Language and Literacy scores at 6 to 7 years of age. No significant change in F score was 
noted with the addition of age variables or interaction effects. No variables relating to 
child care experiences were statistically significant in this final model.   
Regression using the PROCESS approach.  
The total effects model explained 14.37% of variance in ARS Language and 
Literacy scores at 6 to 7 years of age, F(34,4146) = 20.4665, p<.001. No child care 
predictors were statistically significant in this model.  
With the addition of mediation variables, this full model explained 32.8% of 
variance in scores, F(36,4144) = 56.0687, p<.001. Of interest to this program of research 
was the significant predictors of centre-based child care at Wave 1 (b = -.26, p<.05). This 
indicates that children enrolled in centre-based arrangements as infants were achieving 
lower scores on the ARS Language and Literacy compared to children in parent/home 
based arrangements as infants.  
Table 6.6 Conditional process analysis results for the ARS Language and Literacy scale  
Total Effects Model 
R
2
 = .1437 
 coeff SE t LLCI ULCI  
Centre-based 
care at both 
waves 0.06 0.08 0.7 -0.10 0.23 
Centre-based 
care at 0-1 year 
of age -0.20 0.12 -1.70 -0.44 0.03 
Centre-based 
care at 2 - 3 
years of age -0.00 0.04 -0.07 -0.08 0.07 
No multiplicity  0.01 0.06 0.10 -0.12 0.13 
Multiplicity at 
0-1 year of age 0.03 0.09 0.39 -0.14 0.20 
Multiplicity at 
2-3 years of age -0.01 0.06 -0.26 -0.12 0.10 
Multiplicity at 
both waves 0.06 0.09 0.67 -0.12 0.25 
Minimal hours 
across waves 0.04 0.06 0.60 -0.09 0.16 
High dose at 0- -0.08 0.10 -0.81 -0.27 0.11 
 214 
 
1 year of age 
High dose at 2 - 
3 years of age 0.00 0.07 0.01 -0.13 0.13 
High dose 
across both 
waves 0.04 0.09 0.42 -0.13 0.21 
Very early 
enrolment 0.01 0.22 0.04 -0.42 0.44 
Early enrolment  0.04 0.17 0.25 -0.29 0.38 
One change 
across time -0.01 0.05 -0.29 -0.11 0.08 
Two changes 
across time 0.04 0.05 0.75 -0.06 0.14 
Three + changes  
across time 0.07 0.06 1.16 -0.05 0.18 
Child sex 0.30 0.03 10.02*** 0.24 0.36 
EAL 0.01 0.05 0.18 -0.09 0.11 
ATSI -0.22 0.08 -2.89** -0.37 -0.07 
Maternal 
separation 
anxiety 0.02 0.02 0.89 -0.02 0.05 
SEP mid 0.30 0.04 7.78*** 0.22 0.38 
SEP high 0.67 0.04 15.01*** 0.58 0.75 
Approachability  -0.05 0.02 -2.51* -0.08 -0.01 
Irritability  0.04 0.02 2.43* 0.01 0.08 
Cooperativeness  0.04 0.02 2.38* 0.01 0.08 
Two parents in 
the home 0.32 0.06 5.70*** 0.21 0.43 
Maternal full 
time work -0.09 0.06 -1.47 -0.20 0.03 
Maternal part 
time work 0.08 0.03 2.22* 0.01 0.14 
1 sibling in the 
home -0.12 0.03 -3.70*** -0.18 -0.06 
2 siblings in the 
home -0.19 0.04 -4.46*** -0.27 -0.10 
3 siblings in the 
home -0.38 0.06 -6.80*** -0.49 -0.27 
HH*Coop -0.11 0.06 -1.74 -0.24 0.01 
VEE*Sex -0.03 0.13 -0.24 -0.29 0.23 
EE*Sex -0.02 0.10 -0.19 -0.22 0.18 
Mediated Model               
R
2
 = .3275 
 coeff SE t LLCI ULCI  
PPVT 0.03 0.00 13.58*** 0.03 0.04 
WAI 0.04 0.00 24.30*** 0.04 0.05 
Centre-based care 
at both waves -0.07 0.07 -0.97 -0.22 0.073 
Centre-based care -0.26 0.11 -2.42* -0.46 -0.05 
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at 0-1 year of age 
Centre-based care 
at 2 - 3 years of 
age -0.03 0.03 -0.85 -0.09 0.04 
No multiplicity  -0.02 0.06 -0.45 -0.13 0.09 
Multiplicity at 0-1 
year of age 0.01 0.08 0.15 -0.14 0.16 
Multiplicity at 2-3 
years of age -0.05 0.05 -1.04 -0.15 0.05 
Multiplicity at both 
waves -0.04 0.08 -0.50 -0.21 0.12 
Minimal hours 
across waves 0.09 0.06 1.68 -0.02 0.20 
High dose at 0-1 
year of age -0.02 0.09 -0.22 -0.19 0.15 
High dose at 2 - 3 
years of age 0.07 0.06 1.22 -0.04 0.19 
High dose across 
both waves 0.05 0.08 0.60 -0.11 0.20 
Very early 
enrolment 0.09 0.19 0.46 -0.29 0.47 
Early enrolment  0.07 0.15 0.43 -0.23 0.36 
One change across 
time -0.02 0.04 -0.52 -0.11 0.06 
Two changes 
across time -0.00 0.05 -0.01 -0.09 0.09 
Three + changes  
across time 0.02 0.05 0.39 -0.08 0.12 
Child sex 0.06 0.03 2.18 0.01 0.11 
EAL 0.05 0.04 1.03 -0.04 0.13 
ATSI -0.14 0.07 -2.00* -0.27 -0.00 
Maternal 
separation anxiety -0.01 0.02 -0.42 -0.04 0.02 
SEP mid 0.13 0.03 3.88*** 0.07 0.20 
SEP high 0.35 0.04 8.62*** 0.27 0.43 
Approachability  -0.02 0.02 -1.44 -0.05 0.01 
Irritability  0.04 0.02 2.69** 0.01 0.07 
Cooperativeness  0.06 0.02 3.67*** 0.03 0.09 
Two parents in the 
home 0.26 0.05 5.23*** 0.16 0.36 
Maternal full time 
work -0.05 0.05 -0.93 -0.15 0.05 
Maternal part time 
work 0.04 0.03 1.21 -0.02 0.10 
1 sibling in the 
home -0.10 0.03 -3.51*** -0.15 -0.04 
2 siblings in the 
home -0.10 0.04 -2.69** -0.17 -0.03 
3 siblings in the 
home -0.22 0.05 -4.39*** -0.32 -0.12 
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HH*Coop -0.11 0.06 -1.84 -0.22 0.01 
VEE*Sex -0.01 0.12 -0.11 -0.24 0.22 
EE*Sex -0.03 0.09 -0.36 -0.21 0.15 
 
Global Health Measure. 
Child and family characteristics predicted a significant proportion of variance in 
Global Health Measure scores, F(16,4164) = 9.010, p <.001. This model explained 3% of 
variance in scores on this measure.  
Type of child care. 
Both models were statistically significant (Model 1 [F(19,4161) = 7.678, p <.001, 
R
2
=.029]; Model 2 [F(21,4159) = 8.031, p <.001, R
2
=.034] in predicting scores on the 
Global Health Measure at 6 to 7 years of age. No significant change in F score was noted 
with the addition of main effects. A significant change in F score was noted with the 
addition of interaction effects, ΔF = 11.036, p<.01. In the final model, centre-based care 
at both wave 1 and wave 2 was a significant predictor (β = .15, p<.05). Increases of ill 
health were noted for children enrolled in centre-based care at both waves. In addition, 
the interaction term centre-based child care at both waves and 2 parents in the home was a 
significant predictor (β = -.25, p<.001). This was the strongest predictor within the model, 
and suggests that although centre-based child care was a risk factor in the health domain, 
having 2 parents in the home can be considered a protective factor.  
Hours spent in child care. 
This model was statistically significant in predicting scores on the Global Health 
Measure at 6 to 7 years of age, F(20,4160) = 7.995, p <.001. A significant change in F 
score was noted with the addition of hours, ΔF = 3.837, p<.01. This model explained 
3.2% of variance in the final scores. Within this final model, a significant predictor 
relating to child care experiences was high dose child care at 0 to 1 year of age (β = .05, 
p<.05). Specifically, children experiencing high dose child care at Wave 1 had increased 
scores at 6 to 7 years of age, suggesting poorer health outcomes at 6 to 7 years of age 
compared to children no hours of child care across this period.  
Multiplicity of arrangements.  
The model was statistically significant in predicting Global Health Measure scores 
at 6 to 7 years of age, F(20,4160) = 7.421, p <.001, R
2
=.030. No significant change in F 
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score was noted with the addition of multiplicity variables. No multiplicity variables were 
significant predictors in this final model.  
Stability. 
This model was statistically significant in predicting Global Health Measure 
scores at 6 to 7 years of age, F(19,4161) = 7.639, p <.001, R
2
=.03. No significant change 
in F score was noted with the addition of stability variables. No child care variables were 
significant predictors in this final model.  
Age of enrolment in centre-based arrangements.  
This model was statistically significant (Model 1 [F(18,4162) = 8.076, p <.001]; 
Model 2 [F(21,4159) = 8.350, p <.001] in predicting scores on the Global Health Measure 
at 6 to 7 years of age. Although no significant change in F score was noted with the 
addition of age variables, a significant change in F score was noted with the addition of 
interaction effects, ΔF = 9.691, p<.001. This model explained 3.6% of the variance in 
outcome scores. In this final model, very early enrolment was the strongest significant 
predictor of scores (β = .23, p<.001). This indicates that children enrolled in centre-based 
child care arrangements at 6 months of age or younger were likely to experience poorer 
health outcomes at 6 to 7 years of age than their peers in home/parental based child care. 
For children enrolled very early in centre-based arrangements, the family characteristic of 
2 parents in the home (β = -.22, p<.001) was considered a protective factor, this was also 
the case for children enrolled 7 to 12 months of age (β = -.14, p<.05). Interestingly, for 
female children, early enrolment in centre-based child care arrangements may result in 
higher global health measure scores (β = .12, p<.05), reflecting poorer health outcomes 
compared to male children.  
Regression using the PROCESS approach. 
The total effects model explained 4.56% of variance in Global Health Measure 
scores at 6 to 7 years of age, F(36,4144) = 5.5022, p<.001. Child care experiences of 
significance were high dose hours at 0 to 1 year of age (b = .20, p<.01), very early 
enrolment in centre-based arrangements (b= .58, p<.01) and the interaction term of very 
early enrolment in centre-based arrangements and 2 parents in the home (b = -.57, p<.01). 
These results indicate that children in high dose care during infancy and in very early 
centre-based enrolments have poorer health than their peers not enrolled in centre-based 
 218 
 
child care. Interpretation of the interaction reveals two parents in the home to be a 
protective factor for children in very early centre enrolment.  
The mediated model was statistically significant (F(38,4142) = 5.8624, p<.001) in 
predicting the mediated model and explained 5.1% of the variance in scores. Statistically 
significant predictors were high dose child care at 0 to 1 year of age (b = .20, p<.01), very 
early enrolment in centre-based arrangements (b = .56, p<.01) and the interaction term of 
very early enrolment in centre-based arrangements and 2 parents in the home (b = -.56, 
p<.01). Again, this indicates that children in high dose care during infancy and in very 
early centre-based enrolments have poorer health than their peers. Interpretation of the 
interaction reveals two parents in the home to be a protective factor for children in very 
early centre enrolment.  
Table 6.7 Conditional process analysis results for the Global Health Measure  
Total Effects Model  
R
2
 = .0456 
 coeff SE t LLCI ULCI  
Centre-based 
care at both 
waves 0.20 0.22 0.90 -0.23 0.64 
Centre-based 
care at 0-1 year 
of age 0.02 0.09 0.27 -0.15 0.20 
Centre-based 
care at 2 - 3 
years of age -0.01 0.03 -0.30 -0.06 0.05 
No multiplicity  -0.03 0.05 -0.68 -0.13 0.06 
Multiplicity at 
0-1 year of age 0.03 0.07 0.41 -0.10 0.16 
Multiplicity at 
2-3 years of age -0.04 0.04 -0.88 -0.12 0.05 
Multiplicity at 
both waves 0.01 0.07 0.07 -0.14 0.15 
Minimal hours 
across waves -0.03 0.05 -0.60 -0.12 0.07 
High dose at 0-
1 year of age 0.20 0.08 2.67** 0.05 0.35 
High dose at 2 - 
3 years of age 0.01 0.05 0.10 -0.10 0.11 
High dose 
across both 
waves 0.03 0.07 0.43 -0.10 0.16 
Very early 
enrolment 0.58 0.19 3.02** 0.20 0.95 
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Early enrolment  -0.06 0.20 -0.30 -0.45 0.33 
One change 
across time 0.01 0.04 0.34 -0.06 0.09 
Two changes 
across time 0.03 0.04 0.84 -0.05 0.11 
Three + 
changes  across 
time 0.01 0.04 0.31 -0.07 0.10 
Child sex -0.05 0.02 -2.38* -0.10 -0.01 
EAL 0.15 0.04 4.04*** 0.08 0.22 
ATSI 0.06 0.06 0.99 -0.06 0.17 
Maternal 
separation 
anxiety -0.01 0.01 -1.04 -0.04 0.01 
SEP mid -0.09 0.03 -2.95** -0.14 -0.03 
SEP high -0.18 0.03 -5.35*** -0.25 -0.11 
Approachability  -0.06 0.01 -4.55*** -0.09 -0.04 
Irritability  0.02 0.01 1.68 -0.00 0.05 
Cooperativeness  -0.01 0.01 -0.51 -0.03 0.02 
Two parents in 
the home -0.01 0.04 -0.28 -0.10 0.08 
Maternal full 
time work -0.06 0.04 -1.31 -0.14 0.03 
Maternal part 
time work -0.07 0.03 -2.5* -0.1 -0.01 
1 sibling in the 
home 0.07 0.02 2.82** 0.02 0.12 
2 siblings in the 
home -0.00 0.03 -0.12 -0.07 0.06 
3 siblings in the 
home 0.01 0.04 0.13 -0.08 0.09 
EE*Sex 0.14 0.09 1.65 -0.03 0.32 
CC*2P -0.36 0.19 -1.89 -0.74 0.01 
CC*Sex 0.08 0.09 0.91 -0.09 0.25 
EE*2P -0.19 0.17 -1.10 -0.52 0.15 
VEE*2P -0.57 0.20 -2.85** -0.97 -0.18 
Mediated Model  
R
2
 = .0510 
 coeff SE t LLCI ULCI  
PPVT -0.01 0.00 -4.34*** -0.01 -0.01 
WAI -0.00 0.00 -0.59 -0.00 0.00 
Centre-based 
care at both 
waves 0.21 0.22 0.96 -0.22 0.65 
Centre-based 
care at 0-1 year 
of age 0.03 0.09 0.35 -0.15 0.21 
Centre-based 
care at 2 to 3 -0.01 0.03 -0.29 -0.06 0.05 
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years of age 
No multiplicity  -0.03 0.05 -0.73 -0.13 0.06 
Multiplicity at 
0-1 year of age 0.02 0.07 0.34 -0.11 0.15 
Multiplicity at 
2-3 years of age -0.04 0.04 -0.89 -0.12 0.05 
Multiplicity at 
both waves 0.01 0.07 0.12 -0.13 0.15 
Minimal hours 
across waves -0.03 0.05 -0.63 -0.12 0.06 
High dose at 0-
1 year of age 0.20 0.07 2.66** 0.05 0.35 
High dose at 2 
to 3 years of age -0.00 0.05 -0.05 -0.10 0.10 
High dose 
across both 
waves 0.02 0.07 0.36 -0.11 0.15 
Very early 
enrolment 0.56 0.19 2.93** 0.18 0.93 
Early enrolment  -0.08 0.20 -0.40 -0.47 0.31 
One change 
across time 0.02 0.04 0.43 -0.06 0.09 
Two changes 
across time 0.04 0.04 1.0 -0.04 0.12 
Three + 
changes  across 
time 0.02 0.04 0.47 -0.07 0.11 
Child sex -0.04 0.02 -1.69 -0.09 0.01 
EAL 0.12 0.04 3.21** 0.05 0.20 
ATSI 0.05 0.06 0.80 -0.07 0.16 
Maternal 
separation 
anxiety -0.01 0.01 -0.68 -0.04 0.02 
SEP mid -0.07 0.03 -2.29* -0.13 -0.01 
SEP high -0.14 0.03 -4.12*** -0.21 -0.01 
Approachability  -0.06 0.01 -4.55*** -0.09 -0.04 
Irritability  0.02 0.01 1.75 -0.00 0.05 
Cooperativeness  -0.01 0.01 -0.69 -0.03 0.02 
Two parents in 
the home -0.01 0.05 -0.20 -0.10 0.08 
Maternal full 
time work -0.06 0.04 -1.37 -0.15 0.03 
Maternal part 
time work -0.06 0.03 -2.38* -0.11 -0.01 
1 sibling in the 
home 0.06 0.02 2.65** 0.02 0.11 
2 siblings in the 
home -0.02 0.03 -0.45 -0.08 0.05 
3 siblings in the 
home -0.02 0.04 -0.38 -0.10 0.07 
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EE*Sex 0.15 0.09 1.71 -0.02 0.32 
CC*2P -0.35 0.19 -1.83 -0.73 0.03 
CC*Sex 0.07 0.09 0.81 -0.10 0.24 
EE*2P -0.18 0.17 -1.03 -0.51 0.16 
VEE*2P -0.56 0.20 -2.80** -0.96 -0.17 
 
6.4.3 Quality models.   
Exploration of associations between child care quality and child outcomes at 6 to 
7 years of age occurred using a subsample of children with data on the Child Care 
Provider Questionnaire. Selecting children with data on the Child Care Provider 
Questionnaire resulted in a reduced sample. Separate models were run to those presented 
above as key differences were noted between the sample for which quality data were 
available and the LSAC sample at Wave 1. A comparison of sample characteristics at 
Wave 1 of the original LSAC Birth Cohort and the quality sample of interest for Study 3 
is presented in Table 6.8. Differences included higher socioeconomic positions for 
families with quality data as well as lower frequencies of children identifying with 
Aboriginal and/or Torres Strait Islander status and children with English as an additional 
language. Mothers in the sample for which quality data were available were more likely 
to be employed compared to the LSAC overall sample. Due to the differing samples, it 
was important to run separate models for children with quality data.  
Table 6.8 Characteristics of the LSAC Birth Cohort at wave 1 and the quality subsample 
for Study 3  
 W1 LSAC Birth Cohort 
n = 5,107 
Quality subsample  
n = 1,105 
 n % n % 
Sex – male 2610 51.10 566 51.20 
Maternal Employment 
Employed 
Unemployed 
Not in labour force 
 
2536 
164 
2393 
 
49.80 
3.20 
47.00 
 
736 
41 
326 
 
66.67 
3.70 
29.60 
Number of siblings 
-0 
-1 
-2 
-3+ 
 
2019 
1876 
824 
388 
 
39.50 
36.70 
16.10 
7.50 
 
475 
444 
148 
38 
 
43.00 
40.30 
13.40 
3.40 
ATSI  230 4.50 38 3.40 
EAL 552 10.80 72 6.50 
SEP 
-Low 
-Mid 
 
1276 
2552 
 
25.00 
50.00 
 
200 
544 
 
18.10 
49.30 
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-High 1264 25.00 360 32.60 
 
A limitation of the quality variables was the lack of variability in scores. The 
majority of centres were reported as being of good to high quality. This lack of variability 
in quality scores restricted the use of the PROCESS command. To keep consistency 
between analyses, the first model includes child and family characteristics, the second 
includes child care quality variables and the third includes interaction effects.  
Then, all child care variables including quality, controlling for child and family 
characteristics, are included in a model with prior to school competencies.  SPSS 
excluded centre-based child care at Wave 2 and multiplicity at Wave 2 due to strong 
relationships between these variables and quality variables. Removal of these variables 
assisted to ensure assumptions were not violated.  Only quality variables of significance 
will be discussed below.  
SDQ Emotional Symptoms scale.  
The quality models were statistically significant in predicting scores on the SDQ 
Emotional Symptoms scale at 6 to 7 years of age, ([F(15,918) = 4.359, p <.001]; 
[F(18,915) = 3.853, p <.001]; [F(19,914) = 3.8679, p <.001]). For this sample of children, 
child and family characteristics predicted 5.1% of variance in scores on this measure. No 
significant change in F score was noted with the addition of quality variables, however, a 
significant change in F score was noted with the addition of interaction effects, ΔF = 
3.905, p <.05, R
2
=.055. Quality variables significant in the final model were higher 
quality care at both waves (β = -.20, p<.05) and the interaction term higher quality care 
and child sex (β = .20, p<.05). Findings indicate that centre-based arrangements of higher 
quality predict a decrease in scores on the Emotional Symptoms scale. However, if a child 
is female, ratings of emotional symptoms are higher.  
With the addition of the PPVT and WAI, the model was statistically significant in 
predicting SDQ Emotional Symptom scores at 6 to 7 years of age, F(38,895)=3.104, 
p<.001, R
2
=.079. No quality variables were statistically significant in predicting SDQ 
Emotional Symptom scores at 6 to 7 years of age (see Table 6.9).  
Table 6.9 Quality model with mediating variables for SDQ Emotional Symptoms scale  
R
2
 = .079 
 223 
 
 coeff SE t LLCI ULCI  
Child sex 0.00 0.12 0.02 -0.24 0.24 
EAL 0.47 0.22 2.09* 0.03 0.91 
ATSI -0.52 0.31 -1.66 -1.14 0.10 
Mid SEP -0.23 0.16 -1.42 -0.54 0.09 
High SEP -0.39 0.18 -2.21* -0.73 -0.04 
Approachability  -0.15 0.07 -2.22* -0.28 -0.02 
Irritability  -0.08 0.07 -1.16 -0.22 0.06 
Cooperativeness 0.09 0.07 1.19 -0.06 0.23 
Maternal 
separation 
anxiety 
0.00 0.07 -0.00 -0.13 0.13 
1 sibling  -0.27 0.12 -2.35* -0.50 -0.05 
2 siblings  -0.34 0.16 -2.10 -0.67 -0.02 
3 + siblings  0.11 0.31 .34 -0.51 0.72 
Two parents the 
in home  
-0.59 0.24 -2.43* -1.06 -0.11 
Maternal full 
time work 
-0.04 0.19 -0.20 -0.41 0.34 
Maternal part 
time work 
-0.01 0.13 -0.06 -0.26 0.24 
Centre care at 
both waves  
0.68 0.47 1.44 -0.25 1.60 
Centre care at 0-
1 year of age 
0.28 0.40 0.71 -0.50 1.07 
No multiplicity -0.37 0.15 -2.53* -0.66 -0.08 
Multiple 
arrangements at 
0-1 year of age   
-0.57 0.23 -2.48* -1.02 -0.12 
Multiple 
arrangements at 
both waves 
-0.01 0.27 -0.02 -0.54 0.53 
Minimal hours 
at both waves 
1.13 0.86 1.31 -0.57 2.82 
High dose at 2 to 
3 years of age 
0.97 0.87 1.12 -0.73 2.67 
High dose at 0- 
1 year of age 
1.26 0.88 1.43 -0.47 2.99 
High dose across 
both waves 
1.32 0.87 1.51 -0.39 3.04 
Enrolled 6 
months or below  
-0.92 0.52 -1.77 -1.93 0.10 
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Enrolled 7 to 12 
months  
-0.05 0.18 -0.27 -0.40 0.31 
One change 0.26 0.27 0.94 -0.28 0.79 
Two changes 0.16 0.27 0.59 -0.37 0.69 
Three or more 
changes 
0.29 0.27 1.05 -0.25 0.82 
High Quality at 
both waves 
-0.70 0.67 -1.05 -2.01 0.61 
High Quality at 
2 -3 years of age 
-0.22 0.14 -1.61 -0.50 0.05 
High Quality at 
0-1 year of age  
-0.08 0.26 -0.30 -0.58 0.43 
CC*2P -0.82 0.45 -1.82 -1.70 0.06 
HH*Coop 0.32 0.17 1.86 -0.02 0.66 
VEE*Sex 0.57 0.31 1.85 -0.04 1.17 
HQ*Sex 0.53 0.42 1.26 -0.30 1.36 
PPVT score -0.02 0.01 -2.18* -0.04 -0.00 
WAI score -0.01 0.01 -1.71 -0.03 0.00 
 
SDQ Conduct Problems scale.  
For children with quality data, the three models (child and family characteristics, 
child care quality variables, interaction variables) were statistically significant in 
predicting scores on the SDQ Conduct Problems scale at 6 to 7 years of age, ([F(15,918) 
= 5.720, p <.001]; [F(18,915) = 5, p <.001]; ([F(21,912) = 5.787, p <.001]). Child and 
family characteristics predicted a significant proportion in scores, R
2
=.071. No significant 
change in F score was noted with the addition of quality variables, however a significant 
change in F score was noted with the addition of interaction effects, ΔF = 9.658; p <.001. 
This model explained 9.7% of variance in scores at 6 to 7 years of age. Of significance in 
this final model related to child care experiences were the interaction effects of high 
quality child care at both waves and child sex (β = .22, p<.05), English as an additional 
language (β = .10, p<.01) or 2 parents in the home (β = -.50, p<.001). These findings 
indicate that being female or having English as an additional language predicted an 
increase in conduct problems for children attending high quality child care at both waves. 
However, if a child was in this care type and had two parents in the home, a decrease in 
conduct problems was noted.  
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The model with prior to school competencies included was statistically significant 
in predicting SDQ Conduct Problems scores at 6 to 7 years of age, F(37,896)=3.891, 
p<.001, R
2
=.103. No quality variables were statistically significant in predicting SDQ 
Conduct Problem scores at 6 to 7 years of age (see Table 6.10). For quality interaction 
terms, a relationship was noted for the SDQ Conduct Problem scale and higher quality 
child care across both waves and English as an additional language (b=1.90, p<.05) and 2 
parents in the home (b=.66, p<.001). This indicates that children in higher quality child 
care at both waves perform more poorly on this measure if they have English as an 
additional language. However, for children in these arrangements, having two parents in 
the home was a protective factor.   
 
Table 6.10 Quality model for SDQ Conduct Problems scale  
R
2
 = .103 
 coeff SE t LLCI ULCI  
Child sex -0.55 0.10 -5.53*** -0.74 -0.35 
EAL -0.06 0.20 -0.28 -0.44 0.33 
ATSI 0.04 0.27 0.14 -0.49 0.56 
Mid SEP -0.31 0.14 -2.30* -0.57 -0.05 
High SEP -0.41 0.15 -2.73** -0.70 -0.11 
Approachability  -0.01 0.06 -0.20 -0.13 0.10 
Irritability  -0.07 0.06 -1.16 -0.19 0.05 
Cooperativeness 0.05 0.06 0.83 -0.07 0.16 
Maternal separation 
anxiety 
-0.05 0.06 -0.78 -0.16 0.07 
1 sibling  -0.08 0.10 -0.82 -0.27 0.11 
2 siblings  -0.14 0.14 -0.99 -0.42 0.14 
3 + siblings  0.40 0.27 1.50 -0.12 0.92 
Two parents the in 
home  
-0.40 0.19 -2.10* -0.77 -0.03 
Maternal full time 
work 
0.04 0.16 0.26 -0.28 0.36 
Maternal part time 
work 
0.03 0.11 0.29 -0.18 0.24 
Centre care at both 
waves  
0.10 0.18 0.57 -0.25 0.45 
Centre care at 0-1 
year of age 
0.04 0.34 0.12 -0.63 0.71 
No multiplicity -0.10 0.13 -0.78 -0.34 0.15 
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Multiplicity at 0 -1 
year of age   
-0.38 0.20 -1.93 -0.76 0.01 
Multiplicity at both 
waves 
-0.38 0.23 -1.65 -0.83 0.07 
Minimal hours at 
both waves 
-0.09 0.74 -0.12 -1.53 1.35 
High dose care at 2-
3 years of age 
0.14 0.74 0.19 -1.31 1.59 
High dose care at 0-
1 year of age 
-0.15 0.75 -0.20 -1.62 1.33 
High dose across 
both waves 
0.26 0.74 0.35 -1.20 1.72 
Enrolled 6 months 
or below  
-0.15 0.20 -0.73 -0.54 0.25 
Enrolled 7 to 12 
months  
-0.03 0.15 -0.16 -0.33 0.28 
One change 0.11 0.23 0.46 -0.35 0.56 
Two changes 0.15 0.23 0.67 -0.30 0.60 
Three or more 
changes -0.10 0.07 -1.42 -0.24 0.04 
High Quality care 
at both waves  -0.05 0.08 -0.69 -0.20 0.10 
High quality care at 
2 – 3 years of age -0.20 0.18 -1.10 -0.57 0.16 
High Quality care 
at 0-1 year of age 0.00 0.07 0.03 -0.13 0.13 
HQ*Sex -0.01 0.18 -0.04 -0.36 0.35 
HQ*EAL 1.90 0.81 2.34* 0.31 3.49 
HQ*2P 0.66 0.3 2.05* 0.03 1.29 
PPVT score -2.79 0.67 -4.15*** -4.10 -1.47 
WAI score 2.08 0.67 3.10** 0.76 3.39 
 
ARS Mathematical Thinking scale. 
Child and family characteristics were statistically significant in predicting ARS 
Mathematical Thinking scores at 6 to 7 years of age for this sample,  F(15,918)=8.049, 
p<.001. They explained a significant proportion of variance in scores at this time point, 
R
2
=.102. Neither the addition of quality variables nor the addition of interaction terms 
contributed towards a statistically significant change in F score, however both models 
were statistically significant predictors of scores, [F(18,915)=6.744, 
p<.001];[ F(19,914)=6.597, p<.001] explaining 10.2% of variance in scores. No quality 
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variables or interaction effects were statistically significant predictors of ARS 
Mathematical Thinking scores. The strongest predictor in this model was high 
socioeconomic position (β = .26, p<.001). 
The model including prior to school competencies was statistically significant in 
predicting ARS Mathematical Thinking scores at 6 to 7 years of age, F(36,897)=10.150, 
p<.001, R
2
=.269. The statistically significant variable relating to quality was higher 
quality child care across both waves (b= -1.19, p<.01) (see Table 6.11). The interaction 
effect of higher quality child care across both waves and socioeconomic position (b=.47, 
p<.05) was also a significant predictor. Results indicate children in higher quality centre-
based child care were achieving lower scores on this measure than those in lower quality 
settings. This surprising finding, in part, may be explained by relatively small variability 
in this measure. It may also be explained by relationships between centre-based 
arrangements and hours spent in care, both negatively associated with ARS Mathematical 
Thinking scores. Results further indicate socioeconomic position moderates the impact of 
higher quality child care on outcomes. That is, if children were from high socioeconomic 
positions, they achieved increased scores on this measure. 
Table 6.11 Quality model for ARS Mathematical Thinking scale  
R
2
 = .269 
 coeff SE t LLCI ULCI  
Child sex -0.13 0.06 -2.23* -0.25 -0.02 
EAL 0.19 0.12 1.64 -0.04 0.42 
ATSI -0.10 0.16 -0.58 -0.42 0.23 
Mid SEP 0.13 0.08 1.53 -0.04 0.29 
High SEP 0.23 0.09 2.50* 0.05 0.42 
Approachability  -0.04 0.04 -1.20 -0.11 0.03 
Irritability  0.07 0.04 1.82 -0.01 0.14 
Cooperativeness 0.02 0.04 0.56 -0.05 0.10 
Maternal separation 
anxiety 
0.03 0.04 0.81 -0.04 0.10 
1 sibling  0.09 0.06 1.47 -0.03 0.21 
2 siblings  -0.02 0.09 -0.22 -0.19 0.15 
3 + siblings  -0.08 0.16 -0.46 -0.40 0.25 
Two parents the in 
home  
0.25 0.11 2.22* 0.03 0.47 
Maternal full time 
work 
-0.02 0.10 -0.20 -0.22 0.18 
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Maternal part time 
work 
0.04 0.07 0.57 -0.09 0.17 
Centre care at both 
waves  
0.01 0.11 0.08 -0.21 0.22 
Centre care at 0-1 
year of age 
-0.08 0.21 -0.37 -0.49 0.34 
No multiplicity -0.08 0.08 -1.05 -0.23 0.07 
Multiplicity at 0-1 
year of age   
0.13 0.12 1.08 -0.11 0.37 
Multiplicity at both 
waves 
-0.03 0.14 -0.22 -0.31 0.25 
Minimal hours at 
both waves 
-0.10 0.45 -0.22 -0.99 0.79 
High dose care at 2 
– 3 years of age 
-0.16 0.45 -0.36 -1.05 0.73 
High dose care at 0-
1 year of age 
-0.19 0.46 -0.42 -1.10 0.71 
High dose across 
both waves 
-0.12 0.46 -0.26 -1.02 0.78 
Enrolled 6 months 
or below  
0.07 0.12 0.54 -0.18 0.31 
Enrolled 7 to 12 
months  
0.01 0.10 0.14 -0.17 0.20 
One change 0.06 0.14 0.44 -0.22 0.34 
Two changes 0.04 0.14 0.28 -0.24 0.32 
Three or more 
changes 
-0.03 0.14 -0.23 -0.31 0.25 
High Quality at 
both waves 
-1.19 0.43 -2.79** -2.03 -0.35 
High Quality at 2-3 
years of age 
0.01 0.07 0.16 -0.13 0.15 
High Quality at 0-1 
year of age 
-0.02 0.14 -0.18 -0.29 0.24 
HH*Coop -0.13 0.09 -1.40 -0.30 0.05 
HQ*SEP 0.47 0.17 2.76* 0.13 0.80 
PPVT score 0.02 0.01 4.49*** 0.01 0.04 
 WAI score 0.04 0.00 10.78*** 0.03 0.05 
 
ARS Language and Literacy scale. 
For the child with quality data, both child and family characteristics, F(15,918) = 
11.866, p <.001, and the addition of quality variables, (F(18,915) = 9.937, p <.001, were 
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significant in predicting ARS Language and Literacy scores at 6 to 7 years of age. Child 
and family characteristics predicted a significant proportion of variance in these scores, 
R
2
=.149. No significant change in F score was noted with the addition of quality 
variables. No quality variables were significant in predicting ARS Language and Literacy 
scores at 6 to 7 years of age.  
The model with mediating variables included was statistically significant in 
predicting ARS Language and Literacy scores at 6 to 7 years of age, F(37,896) = 12.925, 
p<.001. This model explained 32.1% of variance in scores. No quality variables were 
statistically significant in predicting scores in this model (see Table 6.12).  
 
 
Table 6.12 Quality model for ARS Language and Literacy scale  
R
2
 = .321 
 coeff SE t LLCI ULCI  
Child sex 0.07 0.07 0.99 -0.07 0.20 
EAL 0.15 0.11 1.31 -0.07 0.37 
ATSI -0.18 0.16 -1.10 -0.49 0.14 
Mid SEP 0.13 0.08 1.65 -0.03 0.29 
High SEP 0.32 0.09 3.66*** 0.15 0.49 
Approachability  -0.01 0.03 -0.37 -0.08 0.05 
Irritability  0.02 0.04 0.46 -0.05 0.09 
Cooperativeness 0.08 0.04 2.13* 0.01 0.15 
Maternal separation 
anxiety 
0.04 0.03 1.07 -0.03 0.10 
1 sibling  0.00 0.06 0.01 -0.11 0.11 
2 siblings  -0.18 0.08 -2.16* -0.34 -0.02 
3 + siblings  -0.16 0.16 -1.03 -0.47 0.15 
Two parents the in 
home  
0.28 0.11 2.54* 0.06 0.49 
Maternal full time 
work 
-0.07 0.10 -0.75 -0.26 0.12 
Maternal part time 
work 
0.07 0.06 1.10 -0.06 0.20 
Centre care at both 
waves  
0.07 0.11 0.67 -0.14 0.28 
Centre care at 0-1 
year of age 
0.01 0.20 0.03 -0.39 0.40 
No multiplicity 0.03 0.07 0.44 -0.11 0.18 
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Multiplicity at 0-1 
year of age 
0.20 0.12 1.72 -0.03 0.43 
Multiplicity at both 
waves 
0.01 
 
0.14 0.09 -0.26 0.28 
Minimal hours at 
both waves 
-0.02 
 
0.44 -0.06 -0.88 0.83 
High dose care at 2-
3 years of age 
-0.00 0.44 -0.01 -0.86 0.85 
High dose care at 0-
1 year of age 
-0.33 0.44 -0.74 -1.20 0.54 
High dose across 
both waves 
-0.10 0.44 -0.23 -0.96 0.77 
Enrolled 6 months 
or below  
0.19 0.26 0.72 -0.32 0.69 
Enrolled 7 to 12 
months  
0.12 0.22 0.53 -0.32 0.55 
One change 0.07 0.14 0.50 -0.20 0.34 
Two changes 0.08 0.14 0.55 -0.19 0.34 
Three or more 
changes 
0.07 0.14 0.50 -0.20 0.34 
High Quality care 
at both waves 
-0.02 0.13 -0.14 -0.27 0.23 
High Quality care 
at 2-3 years of age 
0.00 0.07 0.03 -0.14 0.14 
High Quality care 
at 0-1 year of age 
-0.02 0.13 -0.18 -0.28 0.23 
HH*Coop -0.13 0.09 -1.54 -0.30 0.04 
EE*Sex -0.08 0.13 -0.60 -0.33 0.18 
VEE*Sex -0.09 0.15 -0.56 -0.39 0.22 
PPVT score 0.03 0.01 5.50*** 0.02 0.04 
WAI score 0.04 0.00 11.22*** 0.04 0.05 
 
Global Health Measure. 
For children with data on quality of their centre-based arrangements, child and 
family characteristics significantly predicted scores on the Global Health Measure at 6 to 
7 years of age, F(15,918) = 3.122, p <.001. This model explained 3.3% of variance in 
scores. The model with quality variables was a significant predictor of these scores, 
F(18,915) = 3.028, p <.001, however no significant change in F score was noted with the 
addition of quality variables. No quality variables were statistically significant predictors 
of Global Health Measure scores at 6 to 7 years of age.  
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The model including mediating variables was statistically significant in predicting 
scores on the Global Health Measure at 6 to 7 years of age, F(38,895) = 1.991, p<.001. 
This model explained 3.9% of variance in scores. No quality variables were statistically 
significant in predicting scores on this measure (see Table 6.13).  
Table 6.13 Quality model for Global Health Measure  
R
2
 = .039 
 coeff SE t LLCI ULCI  
Child sex 0.03 0.55 0.59 -0.08 0.15 
EAL -0.01 0.06 -0.09 -0.21 0.19 
ATSI 0.24 0.10 1.72 -0.03 0.52 
Mid SEP -0.01 0.14 -0.07 -0.14 0.14 
High SEP -0.07 0.07 -0.88 -0.22 0.09 
Approachability  -0.06 0.08 -1.87 -0.12 0.00 
Irritability  0.02 0.03 0.63 -0.04 0.08 
Cooperativeness 0.00 0.03 -0.01 -0.06 0.06 
Maternal separation 
anxiety 
-0.05 0.03 -1.62 -0.10 0.01 
1 sibling  -0.01 0.03 -0.21 -0.11 0.09 
2 siblings  -0.01 0.05 -0.19 -0.16 0.13 
3 + siblings  0.24 0.07 1.71 -0.04 0.51 
Two parents the in 
home  
-0.15 0.14 -1.28 -0.37 0.08 
Maternal full time 
work 
-0.04 0.11 -0.50 -0.21 0.12 
Maternal part time 
work 
-0.07 0.09 -1.17 -0.18 0.05 
Centre care at both 
waves  
0.25 0.06 0.78 -0.37 0.86 
Centre care at 0-1 
year of age 
-0.12 0.31 -0.66 -0.47 0.23 
No multiplicity 0.01 0.18 0.20 -0.12 0.14 
Multiplicity at 0-1 
year of age 
0.11 0.07 1.04 -0.10 0.31 
Multiplicity at both 
waves 
0.07 0.10 0.55 -0.17 0.30 
Minimal hours at 
both waves 
-0.28 0.12 -0.72 -1.04 0.49 
High dose care at 2-
3 years of age 
-0.31 0.39 -0.78 -1.07 0.46 
High dose care at 0- -0.11 0.39 -0.28 -0.89 0.67 
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1 year of age 
High dose across 
both waves 
-0.24 0.40 -0.61 -1.01 0.54 
Enrolled 6 months 
or below  
0.61 0.39 1.86 -0.04 1.26 
Enrolled 7 to 12 
months  
-0.01 0.33 -0.04 -0.55 0.53 
One change 0.01 0.28 0.10 -0.23 0.25 
Two changes 0.05 0.12 0.40 -0.19 0.28 
Three or more 
changes 
0.03 0.12 0.24 -0.21 0.27 
High Quality across 
both waves 
-0.13 0.12 -1.12 -0.35 0.10 
High Quality at 2-3 
years of age 
-0.01 0.11 -0.19 -0.13 0.11 
High Quality at 0-1 
year of age 
0.19 0.06 1.64 -0.04 0.41 
CC*2P -0.34 0.12 -1.18 -0.90 0.23 
CC*Sex 0.05 0.29 0.45 -0.15 0.24 
EE*2P -0.03 0.10 -0.10 -0.59 0.53 
VEE*2P -0.63 0.29 -1.82 -1.30 0.05 
PPVT score -0.01 0.34 -1.33 -0.02 0.00 
WAI score -0.00 0.01 -0.35 -0.01 0.01 
 
6.5 Discussion  
The results will be discussed by first considering results relating to outcome 
measures prior to school, which were then used as mediating variables. Then, discussion 
will be around social-emotional outcomes, measured by the SDQ Emotional Symptoms 
and SDQ Conduct Problems scales. Following this, results relating to academic 
achievement will be discussed, as measured by the ARS Mathematical Thinking and ARS 
Language and Literacy scales. This section will conclude with results relating to child 
health, measured by the Global Health Measure. Results from these analyses will be 
discussed within the context of current research on early child care experiences.  
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6.5.1 Measures of prior to school competencies and school readiness at 4 to 5 years 
of age. 
Receptive language competence  
Type of child care arrangements.  
No relationships were found between centre-based attendance and receptive 
language scores. This is surprising, considering previous research suggesting children in 
early centre-based arrangements may achieve higher outcomes on language measures 
compared to children in home based environments (NICHD-ECCRN, 2002). This is due 
to the language rich environments within centre-based care. Several reasons may explain 
the discrepancy in findings. First, only receptive language skills were examined, with 
strong associations perhaps taking into account expressive language skills. Further, 
findings from Study 3 may be due to examining multiple child care experiences 
simultaneously as well as contextual factors surrounding sample selection.  
Multiple concurrent child care arrangements.  
Increased language development has been associated with multiple child care 
arrangements. In two previous Australian research studies, multiple care arrangements 
have been associated with higher language scores (Bowes et al., 2009; Wise et al., 2005). 
Surprisingly, then, findings from Study 3 found no association between multiple child 
care arrangements and receptive language at 4 to 5 years of age. Unlike previous research, 
Study 3 examined early experiences across time. It may be that child care experiences 
occurring more proximally to when the receptive language is measured have a larger 
influence on this outcome than experiences occurring in the early years. This is an 
important finding to consider.   
Instability of child care arrangements. 
Although previous research raised concerns regarding of child care arrangements 
and children’s outcomes, these concerns focussed more on adjustment (Love et al., 2003), 
behavioural issues (Bowes et al., 2009) and social-emotional skill problems (Bacharach & 
Baumeister, 2003; Loeb et al., 2004; Youngblade, 2003). Of interest, then, is that Study 3 
indicated no relationship between instability and receptive language ability at 4 to 5 years 
of age. This provides interesting information, suggesting receptive language may not be 
influenced by changes in arrangements.  
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Pre-academic skills 
Amount of time spent in child care arrangements.  
Enrolment in high dose care is associated with outcomes. Longer hours have been 
linked to both adverse outcomes, especially for infants (e.g., Belsky, 2001; Cote, Borge, 
Geoffroy, Rutter, & Tramblay, 2008; Loeb, Bridges, Bassok, Fuller, & Rumberger, 2007) 
and positive outcomes, especially for cognitive scores (Huston et al., 2002; Loeb et al., 
2007; Magnuson, Ruhm, & Waldfogel, 2007; NICHD-ECCRN, 2005). Interestingly, 
findings suggest children in low or mid dose care at both wave points, possibly attending 
no hours at one point, perform more poorly on the school readiness measure than children 
in parental only child care. Although providing some support for previous research 
suggesting links between hours and outcomes, this study suggests it is minimal hours that 
are linked to outcomes. Factors outside of hours must be examined to explain this finding, 
including the type of care accessed, the age the child was enrolled in care and contextual 
factors associated with minimal hours spent in child care across time. It may be children 
in these arrangements are in informal care, whereby activities are not regulated by 
government systems. Further, it is worth exploring the notion that longer hours in care 
provides increased exposure to school readiness activities, perhaps explaining in part the 
findings from Study 3.  
Multiple concurrent child care arrangements.  
Study 3 findings indicated a relationship between prior to school competencies 
and attendance at multiple care arrangements. Specifically, children in multiple child care 
arrangements at both time points or at 2 to 3 years of age were measured as having higher 
levels of prior to school competencies than children in no arrangements. It may be due to 
the activities occurring in the multiple settings, with differing activities and quality 
standards, influencing results. Comparisons between these findings and previous research 
are difficult, as historically research investigating the effects of multiplicity on 
development have focussed upon relationships with behaviour and social-emotional 
outcomes. However, these findings may be considered in contrast to previous findings on 
multiplicity, whereby research has suggested multiplicity has a negative impact upon 
relationships with carers (Bowes et al., 2009). With strong relationships considered a 
factor in school readiness skills (Vandell, 2000) this finding is surprising.  
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Age of enrolment in centre-based child care arrangements.  
Children who were enrolled in centre-based arrangements at 7 to 12 months were 
found to have good early literacy and numeracy concepts, above those of children in 
parental child care at this time point. This supports previous investigations using the 
Kindergarten Cohort in the LSAC study, whereby children enrolled prior to 1 year of age 
in centre-based care were likely to be rated as having more developed early literacy and 
numeracy concepts than their peers (Harrison et al., 2009). These findings, however, 
contradict those presented by NICHD and Duncan (2003), whereby cognitive scores at 
kindergarten entry were unrelated to infant enrolment in centre-based care between 3 and 
24 months. This contradiction is of interest. Children in the 7 to 12 month group are older 
at recruitment, as discussed in Study 2. Therefore, they may have entered educational 
programs by 4 to 5 years of age, when scores were measured, and this, in turn, increases 
their early literacy and numeracy skills.  
6.5.2 Emotional symptoms and conduct problems.  
Type of child care arrangements. 
Findings from Study 3 suggest that centre-based child care influences both 
emotional symptoms and conduct problems. For both domains, centre-based child care at 
0 to 1 and at 2 to 3 years of age increased issues. Further, centre-based child care at 2 to 3 
years of age was found to be related to increased conduct problems. It is important to 
consider what occurs in these placements to understand why this arrangement is 
associated with poor emotional development and conduct problems. Perhaps this provides 
support for previous assumptions regarding attachment disruptions and child outcomes 
(Belsky, 1988). Consideration must also be given to the theory that children in these types 
of arrangements may score poorly on temperament measures as an infant, perhaps 
demonstrating poor conduct behaviours as a toddler as a result of temperament factors. 
Regardless, these findings support previous assertions regarding the relationship between 
centre-based care and an increase in problem behaviours (e.g., Belsky et al., 2007; Cote, 
Borge, Geoffroy, Rutter, & Tremlay, 2008; Dmitrieva et al., 2007; Magnuson, Ruhm, & 
Waldfogel, 2007; McCartney et al., 2010, NICHD-ECCRN, 2002, 2006; Vandell et al., 
2010). This association has also previously been found within an Australian context 
(Harrison et al., 2009). These findings, then, support the assertion that centre-based care 
may lead to increased problem behaviours. Of interest, though, are recent findings that 
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centre enrolment in infancy heightens these negative behaviours (Coley et al., 2013), an 
association not discovered in the current program of research. Using ECLS-B data, Coley 
et al. (2013) suggested centre-based care for children during infancy may influence 
behaviours at kindergarten. Future research may consider aspects of centre-based 
arrangements, to uncover the reason as to why this relationship exists.  
Amount of time spent in child care arrangements. 
Children spending long hours in child care arrangements at birth to 1 year of age, 
at 2 to 3 years of age or across both time points were found to be at risk of having 
increased conduct problems. This supports the findings of several previous studies, 
whereby the detrimental effects of longer hours on behaviour outcomes have been in 
focus (Cote, Borge, Geoffroy, Rutter, & Tramblay, 2008; Loeb et al., 2007). Even so, 
other studies have suggested no association between long hours spent in care and 
behaviours, contradicting findings from the current research. For example, Romano, 
Kohen and Findlay (2010) found in a study of Canadian children no association between 
dosage and behaviour problems. These findings were recently supported in a study of 
Norwegian children, whereby little evidence that high dosage care was linked to 
externalising problems was found (Zachrisson, Dearing, Lekhal, & Toppelberg, 2013). Of 
interest, then, are results from this study providing support for links between behaviour 
and longer hours in an Australian context. It is important to consider the type of child care 
experienced when deconstructing these findings. For example, were the children in 
centre-based arrangements? In addition, it is important to examine the quality of 
arrangements accessed. Although the Norwegian studies found no relationship between 
high dose care and outcomes, the quality of child care accessed in these settings is higher 
than the quality of child care accessed in Australia. This, then, may assist in explaining 
certain discrepancies in findings. It is also important to consider what occurs in the longer 
hours of care to influence these findings. For example, are these children spending longer 
times unsupervised or without direct engagement? Such questions need to be considered 
when interpreting this finding.   
Multiple concurrent child care arrangements. 
Problem behaviours were found to be associated with multiple care arrangements. 
Similar to findings by several prominent studies (e.g., Bowes et al. 2009; Harrison & 
Ungerer 2000; Love et al. 2003; Morrissey, 2009) multiple arrangements were associated 
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with more difficult behaviours. Specifically, findings from Study 3 indicated that children 
with multiple concurrent care arrangements at 2 to 3 years of age were rated as having 
higher levels of conduct problems. This may, in part, be explained by instability of 
arrangements in the day, disrupting attachments, or the type of arrangements the child 
was attending. It has been stated that centre-based arrangements are related to more 
difficult behaviours, and children in multiple arrangements at these time points may be 
attending centre-based child care arrangements. Further research is necessary into this 
area. Inconsistent with past research, though, was the finding that no multiplicity 
experienced was associated with increased conduct issues. In part this may be due to 
other contributing factors, such as enrolment in non-parental child care arrangements 
generally, or type of child care experienced combined with amount of hours attended. 
Upon addition of such variables in the PROCESS model, this experience was no longer 
significant in predicting this outcome, gaining support for the theory that other factors 
were accounting for this relationship. Even after addition of additional variables in the 
PROCESS model, multiplicity at 2 to 3 years of age continued to be a significant 
predictor. Surprisingly for emotional symptoms, multiple care arrangements was not a 
significant predictor of scores. This is in contrast to previous literature whereby an 
association has been between the number of arrangements prior to school and poorer 
emotional outcomes (Loeb et al., 2004). With children in multiple arrangements also from 
high socioeconomic positions, this may serve as a protective factor for children in this 
sample.  
Stability of child care arrangements. 
For Study 3, findings suggest children who experience three or more changes 
across time have increased conduct problems compared to their peers with no 
arrangements across time. This supports previous assertions in the literature that 
instability has been related to problem behaviours (Bowes et al., 2009). Surprisingly, 
though, findings from Study 3 failed to find a relationship between instability and 
emotional problems, contradicting previous work (Bacharach & Baumeister, 2003; Loeb 
et al., 2004; Youngblade, 2003). In examining reasons behind the findings, it is important 
to consider type of child care (already related to outcomes) and hours of child care 
(related to outcomes) received by these children. In addition, these children are likely to 
score more poorly on temperament measures, associated also with conduct problems. Of 
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interest to researchers, however, is the possibility it is the change in arrangements across 
time that disrupts attachments, leading to potential conduct problems.   
Quality of centre-based child care arrangements. 
Higher quality centre-based child care from birth to 2 to 3 years of age 
significantly decreased emotional symptoms.  This concurs with previous findings 
suggesting that higher quality child care is beneficial to social development (e.g., 
Burchinal et al., 2011; Cote et al., 2007). Higher quality child care is associated with 
relationship building and sensitive care giving (NCAC, 2006), potentially decreasing 
emotional symptoms. Given that children who were in centre-based arrangements at both 
waves were rated as demonstrating more emotional symptoms and higher levels of 
conduct problems, high quality child care may serve as a protective factor. Interestingly, 
previous findings investigating pro-social behaviour based upon sensitive quality of care 
using the LSAC Kindergarten Cohort did not find associations between quality and socio-
emotional outcomes (Harrison et al., 2009). A lack of variability in quality scores may 
contribute towards this discrepancy, as may the difference in cohorts studied.  
6.5.3 Academic outcomes. 
Type of child care arrangements. 
Centre-based child care in infancy was found to have a relationship with language 
and literacy. That is, infants who use centre-based child care as an infant scored more 
poorly on language and literacy outcomes at 6 to 7 years of age when compared to those 
with exclusive parental care. Perhaps this is due to group size, with fewer one on one 
interactions between adults and individual children influencing language and literacy 
outcomes. It is interesting that this effect does not continue across the years, suggesting it 
is these early experiences that play a vital role in language and literacy development. 
Applicability of this finding to previous research is difficult, as the focus of many studies 
have been on quality with findings suggesting that high quality early child care is 
associated with increased cognitive and academic performance (Cote et al., 2007; 
Mashburn et al., 2008). Consideration must be given to quality of care, therefore, when 
interpreting these findings.  
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Amount of time spent in child care arrangements. 
Previous research by Love and Colleagues (2003) and Harrison and Ungerer 
(2000) suggest a link between high dose child care and poorer learning outcomes in the 
first year of school. Further, an argument has been raised regarding infant enrolment 
being of concern when combined with high dose care (e.g., Belsky, 2001; Cote, Borge, 
Geoffroy, Rutter, & Tramblay, 2008). These findings are in contrast to several previous 
studies which have suggested that an increase in hours is associated with an increase in 
cognitive outcomes (e.g., NICHD-ECCRN, 2005). Findings from Study 3, however, 
suggest no link between amount of time spent in child care arrangements and academic 
outcomes. It may be that experiences closer to school age influence outcomes strongly, 
negating the influence of early experiences on care arrangements. It may also be that 
much focus has not been on the longitudinal patterns of care, suggesting it is these 
patterns that play a role with later development.   
Quality of centre-based arrangements. 
Study 3 suggested that higher quality centre-based child care from birth until 2 to 
3 years of age was associated with a decrease in mathematical thinking scores. This is a 
counter-intuitive finding that should be treated with caution. Previously, research has 
suggested that high quality child care is related to positive effects on children’s 
development (Love et al., 2003; Peisner-Feinberg et al., 2001). In fact, the Child Quality 
Outcomes study suggested that math skills were increased for children in higher quality 
centres (Lamb, 1998). Perhaps, in part, the age at which these quality arrangements occur 
plays a part in findings. For example, perhaps a focus on older children, whereby quality 
care is often dictated by educational programs, would yield differing results. It is 
important to remember the lack of variability in quality scores may contribute towards 
this discrepancy in findings.  
6.5.4 Health outcomes. 
Type of child care arrangements. 
Findings from Study 3 indicate increased parent reported ill health for children 
who were in centre-based child care arrangements from birth until 2 to 3 years of age. Of 
interest was that this effect was removed when additional early child care experiences and 
mediation variables were added. This suggests, then, that factors outside of type of child 
care arrangements are stronger predictors of health outcomes. However, a relationship 
 240 
 
exists between centre-based child care and health was still found (Abner et al., 2013; 
Dmitrieva et al., 2007; Loeb et al., 2007; Rovers, Zielhuis, Ingels, & van der Wilt, 1999). 
In particular, findings were suggestive of poorly rated health for children in centre-based 
arrangements. This finding may be due to exposure to large groups of children, a factor 
not occurring for children in parental care only during these time points.  
Amount of time spent in child care arrangements.  
Study 3 supports previous findings regarding increased ill health and time spent 
in child care arrangements. High dose child care at 0 to 1 year of age predicted poorer 
health outcomes for children at 6 to 7 years of age compared to children with no hours 
per week. This early experience continued to predict health outcomes even with the 
addition of other early child care variables and mediation variables. These findings are 
difficult to compare with previous research. Historically, the focus of research has been 
on concurrent health outcomes. These studies have suggested high dose care is 
associated with increases in ill health (e.g., Gordon, Kaestner, & Korenman, 2007). 
Previous results support current findings, then, and further suggest that high dose child 
care as an infant is a concern for health at 6 to 7 years of age. In part this may be due to 
the fact that children experiencing high dose care are likely to be in centre-based care, 
with centre-based care allowing increased exposure to illness.  
Age of enrolment. 
Exposure to common communicable diseases is a fact of enrolment in centre-
based arrangements. Findings from Study 3 suggest children enrolled very early in centre-
based child care arrangements experienced increased ill health at 6 to 7 years of age. 
Other studies have suggested, however, that children enrolled in non-maternal child care 
very early show lower rates of illness in kindergarten and first grade (Kramer, Wjest, & 
Wichman, 1999; NICHD-ECCRN, 2005). This discrepancy may, in part, be explained by 
the type of child care being investigated. Age of enrolment in this study was associated 
with centre-based child care, which, mentioned above, was associated with increases in ill 
health.   
6.5.5 Moderating and mediating effects. 
Through investigation of moderation, this program of research has identified 
several child and family characteristics that influence the effect of early child care 
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experiences on outcomes. For example, for areas of potential risk, having two parents in 
the home was found to be a protective factor. Having two parents in the home decreased 
emotional symptom issues for children in centre-based care at both time points, even with 
the addition of all early child care experiences and mediation variables. There was a 
similar reduction in conduct problems for children in higher quality child care at both 
waves. Specifically, the negative effect of higher quality child care was moderated, and a 
positive influence on conduct problems was noted for children who had two parents in the 
home. Further, two parents in the home moderated the impact of several early child care 
experiences on health related outcomes, contributing towards positive health outcomes. 
That is, for children in centre-based child care at both waves, and for children enrolled 
very early or early in centre-based arrangements, having two parents in the home was a 
protective factor. This was especially so for children with two parents in the home who 
were enrolled in very early child care arrangements with this interaction effect continuing 
to contribute to the model with the addition of all other variables. Although multiple 
studies place having two parents in the home as a control in their analyses (e.g., Coley, 
Lombardi, Sims, & Votruba-Drzal, 2013; Watamura et al., 2011), few discuss its role in 
moderation. To understand the contribution of this variable, consideration must be paid to 
factors associated with having two parents in the home. For example, single parent 
families are likely to have fewer supports available and single mothers are likely to have 
lower levels of education (Zagel, Kadar-Satat, Jacobs, & Glendinning, 2013). These 
resources may be part of the underlying reason why having two parents in the home is a 
protective factor.  
Previous research has suggested a moderating link between child sex and 
developmental outcomes in the early years (e.g., Love et al., 2003). This thesis provides 
support for these claims, suggesting that for very early enrolment in centre-based child 
care, being female was associated with negative emotional outcomes, even when 
controlling for all other variables. This suggests that female children are more at risk in 
this care experience than male children. This finding was surprising, given the 
associations between male children and adverse emotional and conduct problems (Pastor, 
Reuben, & Duran, 2012). Perhaps it is that centre-based environments are not as 
accommodating of female children, however this claim requires much further research. 
Alternatively, it may be that increases in conduct problems are more noticeable due to the 
fact female children have less behavioural issues, in general, than male children. 
 242 
 
Alternatively, it may be due to aspects of this early enrolment having a greater effect on 
female children. Findings from Study 3 are in contrast to previous findings suggesting no 
moderation existed between hours or type and child sex on externalising problems (e.g., 
Belsky et al., 2007; NICHD-ECCRN, 2000, 2003).  
This program of research suggests that having English as an additional language 
moderates the effect of higher quality centre-based child care across both waves on 
conduct problems. Children in higher quality centre-based child care at both points who 
had English as an additional language experienced an increase in emotional symptoms 
and conduct problems. Perhaps mismatch between parental expectations and child care 
realities influences outcomes (Boyd, Thorpe, & Tayler, 2009). It could be that there is a 
lower level of external support offered to families requiring centre-based care for children 
with English as an additional language, highlighting a potential area of concern for policy 
makers. With previous research suggesting enrolment in programs is a protective factor 
(French, 2001), this finding is of concern.  
The current findings provide support for research suggesting that child 
characteristics influence children’s experiences of care, and thus influence the effect on 
outcomes. This program of research suggests that a child’s temperament moderates the 
effect of high dose care on mathematical thinking. Surprisingly, children deemed as more 
cooperative were performing more poorly on the measure. It must be considered that 
previous research suggests that children in high dose care are rated as more cooperative in 
general (Melhuish et al., 2001). Weight must also be given to the argument presented by 
Belsky and Pluess (2009), whereby it has been suggested that in certain environments 
children with difficult temperaments may achieve higher than their peers as long as the 
environment ‘matches’ their temperament. These factors may go part way in explaining 
this interaction effect, by suggesting it is the environmental factors influencing child 
factors that cause this moderating effect.   
Socioeconomic position in the current study was found to moderate the effect of 
higher quality child care across both waves on mathematical thinking. Increases were 
noted in mathematical thinking for children in this care type from families with a high 
socioeconomic position. This supports previous research, whereby higher socioeconomic 
status has been associated with gains in child development (e.g., Bradley & Corwyn, 
2002). Higher socioeconomic status leads to increases in social support, resources and 
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nutrition providing strong foundations for child development. Of interest, however, was 
that socioeconomic position played no role in moderating the influence of lower quality 
scores on outcomes. In part, this may be explained by the small variability noted in scores 
on the quality measures.  
Prior to school competence was found to mediate the relationship between early 
child care experiences and child emotional and social outcomes. Language competence 
and early academic skills have been suggested in previous research as contributing to 
school adjustment (e.g., NICHD-ECCRN, 2005). For this current study, receptive 
language skills mediated the relationship between two changes in child care arrangements 
and emotional symptoms, and between these scores for children in centre-based 
arrangements in both waves who have two parents in the home. In both instances, 
mediation provided an improvement in emotional symptoms. This may be due to the 
importance of language skills in early emotional development. For conduct problems, 
receptive language scores were found to mediate the effect of centre-based arrangements 
at both time points, indicating a decrease in conduct problems for children with better 
receptive language. Lower language skills limit children’s abilities to control their 
conduct (Petersen, Bates, & Staples, 2014), providing support for the current finding. 
Further, early literacy and numeracy skills, measured by the WAI, mediated the 
relationship between centre-based child care at both waves or multiple child care 
arrangements at 2 to 3 years of age and conduct problems. Children with higher early 
literacy and numeracy skills demonstrated fewer conduct problems. With academic 
success and problem behaviours linked in research (e.g., Nelson, Benner, Lane, & Smith, 
2004), this finding adds important information to the knowledge base. Overall, findings 
provide support for language competency links to emotional behaviours (e.g., Lindsay, 
Dockrell, & Strand, 2007), the link between receptive language and problem behaviours 
(e.g., Sigafoos, 2000) and the link between prior to school competencies and adjustment. 
The current findings extend upon this, suggesting these prior to school competencies have 
a mediating effect on the impact of several early child care experiences on emotional 
symptoms and conduct problems.  
6.6 Conclusion 
This chapter presented Study 3 which examined the impact that early child care 
experiences had on child socio-emotional, academic and health outcomes. In addition, it 
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examined the effects that child and family characteristics had upon these outcomes, 
taking into consideration prior to school experiences. The research findings indicated 
several child care experiences did significantly contribute to the prediction of child 
outcomes.  
Several child care experiences were found to be associated with prior to school 
competencies. For example, children enrolled in centre-based arrangements at 7 to 12 
months of age and those experiencing multiple child care arrangements at particular 
points in time experienced an increase in prior to school competencies.  In contrast, 
children who were spending minimal hours in settings were achieving lower Who Am I 
(WAI) scores compared to children in parental child care only. These findings 
demonstrate the relationship between early child care experiences and prior to school 
competencies at 4 to 5 years of age in an Australian context. 
Early child care experiences were also associated with levels of emotional 
symptoms and conduct problems in the first year of school. Although children attending 
higher quality centre-based child care across waves had fewer emotional symptoms, most 
early child care experiences of significance had more negative effects. For example, 
increased emotional symptoms were noted for children in centre-based arrangements at 0 
to 1 and at 2 to 3 years of age. In addition, children who attended high dose care at birth 
to 1 year of age, at 2 to 3 years of age or across both time points were rated as having 
increased conduct problems. Similarly, children in centre-based arrangements at both 
waves, those in centre-based arrangements as a toddler and children in multiple care 
arrangements at 2 to 3 years of age were reported as demonstrating more conduct 
problems, along with children who had three or more arrangements across time. 
Study 3 findings suggested negative relationships between several early child care 
experiences and language and literacy skills as well as child health.  Specifically, children 
enrolled in centre-based arrangements as infants were rated more poorly on language and 
literacy in their first year of school compared to children not enrolled in centre-based 
care. Centre-based arrangements were also associated with poorer health outcomes, with 
enrolment in centre-based care as an infant and enrolment in centre-based care across the 
early years associated with increased ill health.   
Of particular interest was the lack of relationships between quality variables and 
outcomes. This is in contrast to previous research, whereby quality has been strongly 
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associated with child outcomes. This may be due to the lack of variability in quality 
scores for the Child Care Provider Questionnaire.  
Several child and family characteristics were found to moderate the impact of 
early child care experiences on outcomes. For instance, having two parents in the home 
was found to be a protective factor for children in terms of reduced emotional symptoms, 
reduced conduct problems and less ill health. Mediation effects were also noted 
suggesting that early receptive language and pre-academic skills play a role in mediating 
several early child care experiences for emotional symptoms and conduct problems.  
Chapter 7 provides further discussion of the findings of this program of research. 
Drawing together the research findings from the three studies, an overall discussion will 
be presented. This chapter will also explore the implications of the research findings in 
relation to theory, policy and practice. Limitations will then be discussed. This chapter 
will conclude with suggestions for future research.  
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CHAPTER 7:  DISCUSSION AND CONCLUSIONS 
7.1 Introduction  
This research explored children’s experiences of early child care in Australia and 
its contribution to children’s developmental outcomes. The thesis drew on data from 
Growing up in Australia: The Longitudinal Study of Australian Children (LSAC). The 
research addressed several knowledge gaps about early child care for infants and its 
impact. The research investigated the content structure of two measures of child care 
quality available within the LSAC dataset. It examined the longitudinal patterns of child 
care experienced by young Australian children. Drawing on the information about the 
early patterns of usage, the research was then able to explore the relationship between 
early child care experiences and children’s developmental outcomes at 6 to 7 years of 
age. The use of sensitive statistical techniques to examine these relationships between 
early child care experiences and later child outcomes contributes new understanding 
about longitudinal effects.  
This chapter presents a discussion of the research findings reported in this thesis. 
It draws together the findings from the three studies on the experiences of early child care 
for Australian children and the impact that these experiences have upon child outcomes in 
the early years of school. Theoretical implications of the findings are outlined as well as 
the implications for policy and practice. This is followed by a discussion on the 
limitations of the current research and directions for future research.  
7.2 What is the Quality of Centre-Based Child Care for Infants in Australia?  
The first study in this thesis investigated the content structure of two measures of 
quality available in the LSAC data set. As discussed in Chapter 2, two complementary 
aspects of child care quality are usually assessed to measure the quality of care and 
education in early childhood programs. The structural features describe the overall 
characteristics of the setting that may include features of the program such as the 
educational qualifications of child care providers, child-staff ratios and group size. These 
structural features are also the commonly prescribed standards used in child care 
regulation (Howes et al., 2008). The process features describe the range of interactions 
which may occur in the classroom between a child and other children, the staff, or play 
materials. Better process quality is identified when the interactional opportunities that are 
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afforded to the child are appropriately attuned to the child's age and developmental status. 
Through measurement of these two facets of quality, structure and process, assessment 
can be made of the overall quality of centre-based child care experienced by the children 
in any setting. 
7.2.1 Measuring quality with the National Childcare Accreditation Council data. 
Long day care centres within Australia are required to be accredited and to meet 
minimum standards of quality on ratings of the specified standards assessed by 
government authorities. The rating system in place in 2004, when the first wave of LSAC 
data was collected, was administered by the National Childcare Accreditation Council 
(NCAC). The Quality Improvement and Accreditation System of the NCAC encompassed 
ratings about administration of the centre and the teaching practices employed by staff 
(e.g., NCAC, 2002, 2005). These ratings were the result of observations made by trained 
observers who visited the child care centres. Through exploratory and confirmatory factor 
analyses conducted in this research, two broad quality factors were found to represent the 
NCAC data ratings available in the LSAC dataset for the centres which individual 
children attended. These factors were Interactions, Programming and Planning and 
Management.  
Within the broad factor Interactions, Programming and Planning, ratings at the 
centre level included items about child care providers’ relationships with children, respect 
for children, partnerships with families, and staff interactions; while items about 
programming and planning included observed ratings about the planning and organisation 
of the activities available to the children and the practices to evaluate children’s learning 
and development. This factor was broadly reflective of process quality, as traditionally 
defined. The more recent accreditation system in place since 2012 through the Australian 
Children's Education and Care Quality Authority (ACECQA) also emphasises that 
interactions and relationships are very important in assessing the quality of children’s 
experiences (ACECQA, 2011).  
The second factor identified in the analyses of the NCAC data was Management. 
It represented NCAC ratings on protective care, health, safety and administrative 
processes as aspects of quality. The rated items reflected staff practices that included 
observed evidence of written procedures and policies to guide and record staff activities, 
appropriate supervision of children, high standards of hygiene, dangerous materials were 
 248 
 
appropriately managed, and evidence that professional development opportunities were 
provided for all staff.  
The NCAC data available in the LSAC dataset did not have measures of structural 
quality, such as child-staff ratios even though these are important aspects contributing to 
the quality of child care (e.g., Cleveland et al., 2007; de Schipper et al., 2006). These 
features were not included in the NCAC system that was administered by the 
Commonwealth Government because such regulatory standards are the responsibilities of 
state governments. In the state licensing of child care centres it is mandatory to meet the 
legislated requirements on staff qualifications, group size, and child-staff ratios. 
Therefore, these structural items were not a part of the NCAC accreditation system. 
Data released from NCAC on the quality of care in centre-based child care 
suggested that the majority of centres within Australia could be rated as being of ‘high 
quality’ on the four-point overall rating scale used by the NCAC to rate quality (i.e., 
unsatisfactory, satisfactory, good, and high quality) within the Quality Improvement and 
Accreditation System (QIAS) (NCAC, 2011a). The current analyses suggested that the 
majority of centres attended by infants across Australia could be rated as ‘good’ rather 
than as ‘high quality’. The factor scores on the factor of Interactions, Programming and 
Planning indicated that 95% of centres were of ‘good’ quality. The factor scores on the 
Management factor found that 93% of centres could be rated as ‘good’ quality.  
This difference in quality standards may have been because the LSAC sample 
represented only a very small proportion of the centres across Australia that in 
comparison to the overall rating for all centres in the NCAC data (NCAC, 2011a). The 
finding may also reflect that the focus of this analysis was on centres that offered infant 
care. A much smaller proportion of centres offer infant care across Australia because of 
the higher costs associated with the lower child-staff ratios required for infants by state 
legislation. The NCAC assessed the quality of centres catering for a much wider age 
range of birth to 5 years. Additionally, not all the LSAC children who were in centre-
based care had NCAC data in their data records. However, it is possible that those infants 
in centre-based arrangements in LSAC did not attend centres rated as being of the highest 
quality.  
Accreditation under the NCAC guidelines did not differentiate high quality 
services from those of lower quality in a fine-grained manner because this was not the 
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purpose for which the QIAS was designed, as a broad standards-based system. A second 
measure of child care quality measure was therefore sought within the LSAC data to 
establish how the quality of child care that infants experience could be more accurately 
differentiated within the sample.  
7.2.2 Measuring quality with the Child Care Provider Questionnaire data. 
Using items from the LSAC Child Care Provider Questionnaire (CCPQ), quality 
measures were also examined through confirmatory factor analyses. The CCPQ data were 
available from the child care providers of the LSAC children whose parents had provided 
permission that the child care centre which the child had attended could be contacted. The 
primary child care provider for the infant was invited to complete a questionnaire about 
the child, the centre and their practices within the centre. Selected items reflecting quality 
features were then aggregated to construct a measure that included a structural quality 
feature, the centre environment for staff, and the nature of learning and teaching activities 
and resources available to the child at the classroom level. The factors that emerged from 
the confirmatory factor analysis were Structural Aspects, Staff Interactions, Program 
Organisation and Implementation (encompassing Direct Teaching and Learning and 
Resources).  
Structural Aspects on the CCPQ was represented by a single indicator on the level 
of educational qualification of the child care provider. The majority of child care 
providers in the LSAC sample held a diploma or advanced diploma qualification which is 
the legislated and mandatory basic standard across the Australian states for a staff 
member responsible for a group of children within a child care centre. In the United 
States of America, Burchinal, Howes and Kontos (2002) proposed that a caregiver with a 
Bachelor degree was more likely to provide higher quality care. In this research, less than 
25% of caregivers held a Bachelor Degree or higher. A small percentage of child care 
providers held no qualification. This was likely possible, even if legislation required that 
staff have appropriate qualifications, because exemptions on level of qualifications of a 
child care provider, could be sought from the legislative authority if a child care provider 
was in the process of studying for the required qualification or if centres requested 
exemption on the qualification requirement if they could demonstrate that they could not 
recruit qualified staff. However, overall, the infants in these child care centres were more 
likely to be cared for by a provider with the legislated qualification of a diploma or 
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advanced diploma, even though it is known that higher levels of qualifications may be 
linked to higher quality of care (e.g., Layzer & Goodson, 2006).  
A second factor was Staff Interactions which reflected the child care providers’ 
ratings about the quality of staff relationships in the centres and the overall centre 
working environment (e.g., sense of collegiality in the centre, staff enthusiasm for their 
work, and a positive working environment). This factor is likely important because staff 
satisfaction with their working environment and relationships with others is likely to have 
spillover effects to the quality of care that they provide to the children. Fenech, Sumison 
and Goodfellow (2006) highlight the importance of the staff perspective in their work, 
linking it to quality of child care experiences. Meeting staff needs, potentially covered by 
this factor, has been raised as another important aspect of quality (Huntsman & Tully, 
2008).  
Process quality was examined through the factor Program Organisation and 
Implementation which included two sub-factors of Direct Teaching and Learning and 
Resources.  Overall, these Australian infants in centre-based arrangements were more 
likely to be attending centres with a good quality of care as measured by indicators used 
to compute the factor scores. For Direct Teaching and Learning, the majority of child 
care providers rated their engagement in activities with the children, such as sitting and 
playing, singing, active outdoor play and pretend play ‘quite a lot’, indicating good 
quality practices with the infants in centre-based.  This factor represented  active learning 
interactions between child care providers and children. The quality of these interactions to 
provide a cognitively stimulating environment that enhance the interpersonal relationship 
between the infant and carer and the quality of language interactions are important when 
examining the quality of a child care setting (e.g., Arthur, Beecher, Death, Dockett, & 
Farmer, 2005).  
Resources as a fourth factor represented the availability of various materials for 
children throughout the day in the centre to support development and learning, including 
the availability of fine motor skill equipment, art materials, and materials for pretend 
play. Availability of resources is a critically important aspect of the physical environment 
through which learning is enhanced across all developmental domains (Maxwell, 2007). 
The majority of infants were attending centres that provided resources such as books or 
play materials for ‘short periods each day’, indicating an average level of availability of 
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resources as a quality indicator. This may be influenced by the type of centre arrangement 
(for-profit or not-for-profit) or child care providers’ knowledge and competence to seek 
such resource availability or engage in activities known to facilitate infant learning. This 
factor was the lowest scoring across both measures of quality, a concern when 
considering the importance of resources in child care environments.   
7.2.3 Comparing the Child Care Quality Measures. 
The two measures of quality examined in this study have relatively similar content 
as the items represented in the QIAS for the NCAC data and the CCPQ were constructed 
to represent understandings of quality represented in the research literature. 
Methodologically, the constructed measures of quality are capturing different and 
important perspectives and can serve different purposes. The NCAC data was gathered 
through observations at a centre-level and this data served a monitoring purpose for 
government for quality assurance purposes, as a policy to improve the standards of early 
care and education across Australia. It was an independent observational process, albeit 
having a strong regulatory purpose, rather than being framed for research purposes. In 
contrast to the NCAC data, the CCPQ offered more experiential data through self-report 
data on the child care provider’s experience as an individual within an infant classroom, 
located within a larger centre. Therefore, the two measures differ methodologically by the 
purpose for which the data were collected, the level at which is collected – centre level 
versus classroom level, and the method - observation and self-report.  
Recently, the research study E4Kids (2012) conducted in Australia examined 
child care quality in two Australian states, using the Classroom Assessment Scoring 
System (CLASS). This is a theoretically sound instrument used extensively in previous 
international research and developed in the United States. CLASS assesses the quality of 
pedagogy within the domains of instructional support, emotional support and classroom 
organisation (Hamre & Pianta, 2007). With this measure, in the E4Kids study the 
dimensions of emotional support and classroom organisation were found to be of high 
quality across a large sample of centres in Queensland and Victoria. However, the 
dimension of instructional support received much lower scores across centres suggesting 
intentional teaching approaches to support children’s cognitive and language 
development in the play-based learning environment were not of high quality. This is not 
the only observational measure highly used within research, with multiple studies (e.g., 
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Zhai, Raver, & Jones, 2012) drawing upon the Early Childhood Environment Rating 
Scale (ECRS-R) (Harms, Clifford, & Cryer, 2005), with these studies also suggesting 
relationships between quality and child outcomes. Therefore, the self-report data available 
in LSAC has many limitations as the basis for reliably assessing quality and being not as 
sensitive as observational data. The use of the NCAC child care quality data also has 
limitations as a measure of quality as it was more broadly designed to be a measure for 
national standards.  
A new quality assurance scheme for Australian centre-based arrangements has 
been implemented since 2012 to replace the NCAC system, although its features and 
practice have strong similarities. The National Quality Framework (NQF) (ACECQA, 
2011) is intended to raise quality and drives continuous improvement and consistency in 
Australian education and care services. The NQF focusses on seven key factors of 
quality:  
1. Educational program and practice 
2. Children’s health and safety 
3.  Physical environment 
4.  Staffing arrangements 
5.  Relationships with children 
6. Collaborative partnerships with families and communities 
7.  Leadership and service management   
Each factor contains quality standards, with a total of 18 quality standards. These 
quality standards consist of quality elements, with 54 elements composing these 18 
standards. Rated on a 4-point scale from Significant Improvement Required to Exceeding 
National Quality Standard, a centre must reach all elements within a standard, and all 
standards within that quality area and are governed by the Education and Care Services 
National Law (ACECQA, 2011).  This is a relatively new system of quality assurance 
with only 32% of centres assessed by February 2014 (ACECQA, 2014). Until a centre is 
reassessed under the new quality framework, the previous NCAC accreditation remains in 
place. Of centres, currently assessed, findings report 40% received an overall rating of 
working towards NQF standards, 35% achieved meeting NQS standards and 25% 
received exceeding NQF standards (ACECQA, 2014).  
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7.3 Who are the Infants in Centre-Based Child Care Arrangements?  
As noted in this current program of research and by other studies using LSAC data 
Australian infants are unlikely to be in centre-based arrangements (e.g., Baxter, 2013; 
Coley, Votruba-Drzal, Miller, & Koury, 2013). There are many reasons for this in the 
Australian context that include a preference by parents for more home-based 
arrangements (e.g., family day care) and that parents may also be more likely to seek 
carers, such as grandparents, who are known to the parents (Boyd, Thorpe, & Tayler, 
2009). There are also known issues with respect to affordability or availability of infant 
care in child care centres, because fewer centres provide infant care.  
From the analyses in this thesis, Australian infants who are accessing centre-based 
arrangements shared several characteristics. In particular, children who had English as an 
additional language were unlikely to be enrolled as an infant in centre-based 
arrangements. This was also reported by Harrison (2010) with LSAC data that children 
from diverse ethnic backgrounds were less likely to be accessing formal child care 
arrangements. Cultural and language barriers may be reasons for this (Karoly & 
Gonzalez, 2011). Communication barriers may result in misunderstanding surrounding 
centre philosophies or, simply, the inability to locate relevant information about services 
and their availability. Cultural preferences are also likely to favour informal arrangements 
for infant child care (Karoly & Gonzalez, 2011). Further research could investigate the 
reasons why parents are less likely to use centre-based care for younger children.  
In analyses examining family demographics factors associated with infant child 
care, fewer children in the family made it more likely that an infant would be enrolled in 
centre-based arrangements. Other research has similar findings that the number of 
siblings in the home makes it less likely that an infant will be enrolled in centre-based 
child care arrangements (Geoffroy et al. 2012; Singer, Fuller, Keiley, & Wolf, 1998). 
This link may be due to the increased costs associated with enrolment of sibling groups 
(Coley et al., 2014).  
Family socioeconomic position was also associated with centre-based child care, 
as reported in other research (Capizzano & Adams, 2004; Coley et al., 2014). Children 
enrolled as infants in centre-based arrangements were unlikely to be from families in low 
socioeconomic circumstances which is likely to be due to cost factors. Those with higher 
disposable incomes are less likely to view cost as a barrier to centre-based child care 
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arrangements (Blau, 2001). In this research, employed mothers, especially those with 
longer working hours, were also most likely to enrol their infants in centre-based 
arrangements. This finding was supported by previous literature (e.g., Connelly & 
Kimmel, 2003; Harrison, 2010). It may reflect a need for more reliability in the 
arrangements needed by parents for consistent and reliable operating hours as compared 
to more informal arrangements. Work-life balance is often difficult to achieve for 
working mothers (e.g., Pedersen & Kilzer, 2013). The services provided by centres may 
provide more instrumental support compared to informal care arrangements.  
The current analyses also indicated that mothers enrolling their children in centre-
based child care, between 7 and 12 months of age, were more likely to have completed 
higher education than mothers who enrolled their children earlier in infancy or mothers 
who were not using centre-based care. Maternal education has been previously noted as a 
significant predictor of early child care use (e.g., Baxter, 2005; Greenberg, 2011; Huston 
et al., 2002) and, specifically, the use of centre-based arrangements (Coley et al., 2014). 
Early enrolment in centre-based settings enables mothers to return to employment and 
have an income while also maintaining their careers.  
Mothers with higher levels of education may be more likely to be seek 
employment when their children are aged between 7 to 12 months when their employers’ 
maternity leave policies are more generous, allowing a later return to the workforce. 
Parental leave provisions in Australia vary considerably by the nature of the employers’ 
business as well as across different occupational sectors. For example, government and 
larger multi-national companies as employers have more generous parental leave 
provisions compared to small business sectors. In addition, income is dependent on 
education, so mothers who are highly educated may also be more likely to be able to 
afford centre-based arrangements (Capizzano & Adams, 2004). Finally, maternal 
education has been associated with parental preferences for child care which is 
developmentally appropriate (NICHD-ECCRN, 1997). Mothers with higher levels of 
education are likely also to be better informed about care options and seek a range of 
information before making decisions on child care arrangements for infants, including 
making assessment of the quality of care available to them in centre-based programs.   
In this research, a relationship between maternal separation anxiety and centre-
based child care enrolment for infants was also found. Previous research has also 
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suggested the existence of a relationship between separation anxiety and the choices that 
parents make about child care (e.g., Dearing, McCartney, & Taylor, 2009; Harrison et al., 
2009). The analyses in this thesis identified that mothers were more likely to enrol their 
children in centre-based care if they did not experience high levels of separation anxiety. 
Mothers with higher levels of separation anxiety were more likely to not have non-
parental care arrangements or to use informal child care arrangements. Potentially, 
mothers with higher separation anxiety may not wish to enrol their child in any 
arrangements with carers who they do not know. 
Whether family and maternal characteristics influence parental decisions 
regarding child care arrangements across the early years will be explored in the next 
section, as well as the patterns of child care across time.  
7.4 What are the Patterns for Early Child Care for Children in Centre-Based 
Arrangements?  
There is little research that has prospectively examined the longitudinal patterns of 
early child care experiences in Australian research. In previous LSAC analyses, child care 
experiences have been examined in cross-sectional studies (e.g., Harrison et al., 2009; 
Harrison, 2010) or across the infant and toddler age group (birth to 2years), as a single 
group (Baxter, 2013). The current analyses tracked infants enrolled early in centre based 
child care arrangements, prior to 12 months of age, and then across time to examine the 
patterns of their child care arrangements. The following section will present the early 
child care experiences for subsamples of children.  Information will then be provided on 
the trajectories of early care experiences for children.  
Evidence from this thesis indicates that infants enrolled in centre-based care 
before 12 months of age were likely to also be in centre-based care at 2 to 3 years of age. 
Several reasons may underpin this trend. Parents may recognise that there are benefits 
through centre-based enrolment and may continue to access this type of care for reasons 
of the convenience of the location of the centre to work or home. By 2 to 3 years of age, 
many infants who were in alternative care arrangements, such as informal care, had 
transitioned into non-parental child care (e.g., Baxter, 2013; Coley et al., 2014; Harrison, 
2010; Laughlin, 2010). This may be because mothers had increased their working hours 
as their children became older (Baxter, 2013; Hayes et al., 2010). Understanding the type 
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of child care accessed across the early years may support increased understanding about 
the long term impact of care type on outcomes.  
In this thesis, the infant sample was divided into two groups. Infants who were 
enrolled at 6 months or younger in centre-based arrangements spent, on average, 23 hours 
per week in child care arrangements during their first year. This is fewer hours than 
research from the United States. Findings from the National Institute of Child Health and 
Human Development (NICHD) study indicated that infants spent, on average, 28 hours 
per week in care (NICHD-ECCRN, 2005). In the current findings, older infants (7 to 
12months) experienced, on average, between 10 and 19 hours of care per week during 
their first year; significantly fewer hours than infants enrolled in the first six months of 
life. Child and family characteristics of the two samples may play a significant part in 
influencing the number of hours spent in arrangements. For example, longer maternal 
work hours and maternal employment were indicative for infants 6 months and younger 
in centre-based arrangements. While mothers of the group of older infants (7 to 12 
months) were more likely to have had had parental leave and returned to work on a part-
time basis, thus eliminating the need for their infant to have a higher number of hours in 
child care arrangements. These findings contribute important knowledge. It suggests that 
younger infants in centre-based arrangements are receiving a higher dosage of child care 
during the first year, whilst children enrolled later are receiving a moderate dosage of 
child care.  
Findings from the current research indicate that children who were enrolled in 
centre-based care in their first year of life were enrolled in child care, on average, for 25 
hours or more per week by 2 to 3 years of age. Infants who were enrolled in centre-based 
care when they were 6 months or younger continued to have high dose child care at 2 to 3 
years of age  and those children enrolled between 7 and 12 months experienced an 
increase in hours in child care arrangements as they grew older. It is likely that the 
mothers of older infants, who may have returned to work part time initially, gradually 
increased their working hours. The current findings indicate that younger infants in 
centre-based arrangements consistently receive high dose care across the early years 
while infants enrolled later in centre-based child care experience an increase in the 
number of hours of care by 2 to 3 years of age.   
With respect to the multiplicity of child care arrangements in the early years, 
younger infants in centre-based child care arrangements in their first years were more 
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likely have multiple care arrangements as an infant. In contrast, those who had no centre-
based arrangements as an infant were likely to have only one primary arrangement. 
Findings from the United States of America suggest that multiple arrangements are 
common for young children (e.g., NICHD-ECCRN, 2005). Perhaps, particular types of 
arrangements lend themselves to the need for multiple care arrangements in the early 
years, an idea requiring further research. For instance, centre-based child care operates 
only within certain hours, perhaps requiring care arrangements to be supplemented with 
informal arrangements. Attendance at multiple child care arrangements is linked to longer 
hours of care and younger infants may experience both formal and informal arrangements 
in order for parents to have sufficient hours of child care available.  
Across the LSAC sample of infants investigated as the focus of this research, 
increased numbers of children had multiple child care arrangements by 2 to 3 years of 
age, as identified by Harrison (2010). Explanation for the increased use of multiple care 
arrangements is increased maternal working hours as children grow older (e.g., Baxter, 
2013), requiring more than one arrangement to cover work hours. The multiple 
arrangements include the various informal child care arrangements accessed by families.  
Long term instability in child care arrangements is common for Australian infants 
(Harrison et al., 2009) and the current findings reflect this. Similarly, this was found in 
the NICHD (2005) study of child care and in other Australian research, Child Care 
Choices (Bowes et al. 2004, 2009). However the current program of research suggested 
higher levels of instability exist than the cross-sectional analyses of the first wave of 
LSAC data (Harrison et al., 2009) although this may be due to the focus in this research 
only on a sample of infants in the Birth Cohort and not the entire cohort. 
The use of non-parental care across the early years varies considerably by type of 
care, numbers of hours spent in non-parental care, and the multiplicity of arrangements. 
By 2 to 3 years of age, children were likely to have some non-parental child care 
arrangements, usually a single arrangement, and, if it was centre-based, this was usually 
of high quality. Across time, Australian children were likely to maintain the same primary 
care arrangement.  
Child care arrangements also varied by child and family characteristics. As 
children grow older, maternal working hours increase and there is increased usage of non-
parental arrangements at 2 to 3 years of age. A higher socioeconomic position of the 
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family made it more likely that families accessed centre-based arrangements, indicating 
that affordability of this form of care was made possible by higher income (e.g., Blau, 
2001). Enrolment patterns are likely to vary by child and family characteristics, as 
discussed within this thesis.   
7.5 How do Early Child Care Experiences Relate to Developmental Outcomes?  
The following section draws upon information contained in the previous sections 
to consider the associations between early child care experiences and later child 
outcomes.  In particular, early child care experiences will be discussed in relation to prior-
to-school competencies, measured at 4 to 5 years of age. Prior-to-school competencies 
considered in the analyses were receptive language skills and the early literacy and 
numeracy skills related to school readiness. In an extension of the analyses, early child 
care experiences will be discussed in relation to child learning outcomes, measured at 6 to 
7 years of age, specifically, social-emotional, academic and health outcomes.  
7.5.1 Early Child Care and prior-to-school competencies at 4 to 5 years. 
Prior-to-school competencies were measured in the current research by the Who 
Am I? (WAI) and the Peabody Picture Vocabulary Test (PPVT). Early child care 
experiences were positively associated with prior-to-school competencies. Children in 
centre based arrangements at 7 to 12 months were more likely to have stronger early 
literacy and numeracy skill development compared to children in parental/home based 
care environments. These findings are in line with other research (Harrison et al., 2009; 
Vandell, 2004; Vermeer & IJzendoorn, 2006) but also in contrast to other research that 
has indicated enrolment in centre based care during infancy is either a risk factor for 
cognitive outcomes (Hill, Waldfogel, Brooks-Gunn, & Han, 2005) or plays no role in 
cognitive outcomes (NICHD-ECCRN & Duncan, 2003). Enrolment in centre based child 
care arrangements at 2 to 3 years of age was not associated with stronger early literacy 
and numeracy development at 4 to5 years, in contrast to previous United States of 
America research by Loeb, Bridges, Bassok, Fuller and Rumberger (2007) who suggested 
that the benefits of group child care on school readiness outcomes was more likely when 
children were enrolled at 2 to 3 years of age in centre based care. However, parental 
selection factors associated with enrolment need to be taken into account when 
interpreting this finding. Although higher school readiness scores were found for children 
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enrolled in centre based care at 7 to 12 months of age, these children generally were from 
higher income families and from families with more educated mothers. 
Current findings also suggested positive associations between multiple concurrent 
child care arrangements and school readiness skills. Specifically, children attending 
multiple care arrangements across the early years, or only at Wave 2, achieved higher 
early numeracy and literacy scores than children in no care arrangements. These findings 
may be contrasted with previous findings on multiple arrangements in the Child Care 
Choices Australian study which found that multiplicity of arrangements had a negative 
impact upon relationships with carers (Bowes et al., 2009). An association, however, was 
noted between higher socioeconomic positions and multiple concurrent child care 
arrangements so these findings may be explained through parental selection factors for 
child care arrangements.  
While popular opinion and media articles often identify negative outcomes for 
children from early and extended time in centre-based child care arrangements, the only 
significant variable relationship of concern was reported between early literacy and 
numeracy scores and minimal hours of child care in the early years. Children with low of 
moderate level of non-parental care in infancy and then at 2 to 3 years, even no hours at 
either of those data points performed more poorly on the measure of early literacy and 
numeracy skills than children who had no non-parental care. Although providing some 
support for previous research suggesting links between hours of non-parental care and 
developmental outcomes, this research suggests that it is minimal hours that is linked to 
outcomes; and not, as previously linked, that high dosage of non-parental care hours (e.g., 
Huston et al., 2002; Loeb et al., 2007; Magnuson, Ruhm, & Waldfogel, 2007; NICHD-
ECCRN, 2005). However, these studies stem from the United States of America and 
include a wider range of socio-economic circumstances for the participating families; and 
that, across U.S.A. states, the quality of centre-based care is highly variable due to lower 
regulatory standards in many states.   
7.5.2 Early Child Care and Social-Emotional Outcomes at 6 to 7 years.  
The analyses for this thesis suggested a relationship between centre-based child 
care arrangements and problem behaviours at 6 to 7 years. Increased problem behaviours 
at 6 to 7 years of age were associated with enrolment in centre-based child care, as an 
infant and toddler, or as a toddler (2-3 years) only. Increased emotional symptoms 
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measured on the SDQ and enrolment in centre-based arrangements across the early years 
was also evident, in line with Australian research (Harrison et al., 2009) and that of 
international research (e.g., Cote, Borge, Geoffroy, Rutter, & Tremlay, 2008; Dmitrieva 
et al., 2007; Magnuson, Ruhm, & Waldfogel, 2007; McCartney et al., 2010; Vandell et 
al., 2010). Of particular importance in this research finding is the relationships between 
the pattern of child care over time and child outcomes. Centre-based care as an infant and 
as a toddler, or as a toddler only, influenced longer term outcomes for the children. 
Contention continues to exist in the findings from different studies and the relationship 
between the number of hours spent in child care and the level of later problem behaviours 
(e.g., Cote et al., 2008; Loeb et al., 2007) or reporting no associations (e.g., Romano, 
Kohen, & Findlay, 2010; Zachrisson, Dearing, Lekhal, & Toppelberg, 2013). Findings 
from this thesis indicate that more hours of child care in the early years is associated with 
increased problem behaviours.  
Conditional process analyses examined relationships between multiple concurrent 
child care arrangements and behavioural outcomes at 6 to 7 years of age. Multiple 
arrangements were found to be associated with higher levels of problem behaviours. 
Specifically, children with multiple concurrent care arrangements at 2 to 3 years of age 
were reported as having higher levels of conduct behaviour problems at 6 to 7 years of 
age. Although providing some new information in an Australian context, as well as 
providing new detail on the impact of timing of experiences on outcomes, it does provide 
support for previous research suggesting multiplicity is associated with more difficult 
behaviours (e.g., Bowes et al. 2009; Love et al. 2003; Morrissey, 2009). This concern 
about the negative impact of early child care on social-emotional outcomes was first 
raised several decades ago (e.g., Belsky, 1986; 1988; Belsky & Rovine, 1988), perhaps 
suggesting that multiple care arrangement may disrupt the maternal attachment 
relationship and lead to an increase in problem behaviours. However, in this research an 
unexpected finding was that children in single child care arrangements in the early years 
were also identified as having increased problem behaviours at 6 to7 years. Along with 
multiplicity of arrangements, instability in child care arrangements was also associated 
with an increase in problem behaviours that was also found by Sandstrom and Huerta 
(2013).  
Attendance at higher quality centre-based child care was associated with 
decreased emotional symptoms in line with previous research that high quality care is 
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beneficial for social development (e.g., Burchinal et al., 2011; Cote et al., 2007; Vandell, 
Belsky, Burchinal, Steinberg, & Vandergrift, 2010). With the lack of variability within 
the quality measures, it is important to interpret this finding with caution. However, this 
finding suggests that high quality child care does not exacerbate emotional problems as 
noted by LSAC analyses reported by Gialamas, Mittinty, Sawyer, Zubrick and Lynch 
(2014a). For example, high quality work environments for staff influence staff enjoyment 
and motivation in their work to provide responsive and stimulating care to infants. 
7.5.3 Early Child Care and Academic Outcomes at 6 to 7 years.  
Early child care experiences were found to have a negative impact on language 
and literacy outcomes. In particular, the enrolment of children into centre-based child care 
during infancy was found, after the addition of mediation variables, to be negatively 
related to language and literacy outcomes. Some previous research has suggested infant 
enrolment is associated with benefits to cognitive and language development (e.g., 
Helburn, 1995). In part, this can be explained by the age at which outcomes are measured 
or family factors, such as maternal education. Perhaps it is the language and literacy 
environment provided in parental only care that is associated with increased gains in this 
developmental domain. Further research is warranted. 
In addition, higher quality child care at 0 to 1 year of age was associated with a 
decrease in mathematical thinking scores. This finding, again, is counterintuitive. 
However, possible explanations for this finding suggest the relationship between centre 
based arrangements and mathematical outcomes, discussed above, are behind this trend. 
That is, it is not the quality of arrangements influencing outcomes, rather the type of child 
care measured influencing outcomes. This may be due to the limitation of the quality 
variables used within this thesis.  
7.5.4 Early Child Care and Health Outcomes at 6 to 7 years. 
Early child care experiences were associated with negative health outcomes at 6 to 
7 years of age. Specifically, children in centre based child care across time, children 
enrolled very early in centre based child care or children who were in high dose child care 
as an infant were experiencing poorer health outcomes at 6 to 7 years of age. This 
supports previous research into health and child care, suggesting a negative relationship 
between health and dosage (e.g., Cramer
 
et al., 2011; Gordon, Kaestner, & Korenman, 
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2007; NICHD-ECCRN, 2005). This relationship may, in part, be due to increased 
exposure to illness in the early years, creating long term effects on health.  
7.5.5 Developmental Outcomes at 6 to 7 years: Longitudinal influences.  
The use of conditional process analysis added methodological strength to this 
thesis by allowing investigation of moderating and mediating variables. It allowed the 
role of child and family characteristics and prior-to-school competencies to be explored in 
depth. Child and family characteristics were investigated as potential moderators in the 
path between early child care experiences and later child outcomes. Prior-to-school 
competencies were investigated as potential mediators of the relationships between early 
child care experiences and prior-to-school competencies. Results from this thesis provide, 
to the author’s knowledge, the first in depth look in an Australian context of a range of 
moderating and mediating factors on the impact of early child care experiences on later 
child outcomes.  
Prior-to-school competencies were found to mediate the relationship between 
early particular child care experiences and specific child outcomes. Receptive language 
scores were found to mediate the relationship between instability in child care 
arrangements, specifically two changes across time, and emotional symptoms. 
Importantly, findings suggest increased receptive language skills are beneficial for this 
relationship, also as noted by Izard et al. (2008); indicating the possible link between 
language skills to school adjustment (e.g., NICHD-ECCRN, 2005). This may also help to 
explain the mediation between outcomes for children in centre-based arrangements, 
across infancy and as toddlers, when there are two parents in the home, and a decrease in 
emotional symptoms. 
For conduct problems, receptive language skills were found to mediate the effect 
of centre-based arrangements across infancy and as toddlers, indicating a decrease in 
conduct problems for children with high levels of receptive language. Poor language 
skills have previously been found to be associated with problem behaviours (Sigafoos, 
2000). Poorer language skills limit children’s ability to regulate their behaviour (Petersen 
et al., 2014). 
Having better early literacy and numeracy skills was associated with lower 
conduct problems for children in centre-based arrangements in the early years, thus 
establishing this as an important mediator of this relationship. With academic success and 
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problem behaviours linked in research (e.g., Nelson, Benner, Lane, & Smith, 2004), this 
finding adds important information to existing knowledge. These findings suggest that 
receptive language and early literacy and numeracy skill development at 4 to 5 years are 
important mediators in the relationship between early child care experience in infancy and 
as a toddler, and child outcomes at 6 to 7 years when children are making the transition to 
school.  
An important finding from this research was that having two parents in the home 
was protective factor in children’s development when examining outcomes at 6 to 7 
years. This factor moderated the relationship between centre-based arrangements across 
the early years and levels of emotional symptoms, and between early child care 
experiences and child health outcomes.  It is proposed the physical and emotional 
resources available to parents when there are two parents in the home in part may explain 
why this is a protective factor in child development.  
Parent-rated child temperament also moderated the relationships between time 
spent in early child care and less competence in mathematical thinking at 6 to 7 years. 
Specifically, children in centre-based care who were rated as more cooperative as toddlers 
were performing more poorly in mathematical thinking. This is a counterintuitive finding. 
However, children with high levels of early child care are often rated as being more 
cooperative in general (Melhuish et al., 2001). Alternatively, an argument presented by 
Belsky and Pluess (2009) may explain this phenomena. They suggest that, in certain 
environments, children with difficult temperaments may achieve more highly than their 
peers, as long as their environmental experiences ‘match’ their temperament disposition. 
Indeed, regardless of reasons underpinning this finding, early childhood researchers and 
professionals should be aware of the moderating role of child temperament on 
developmental outcomes, given early child care experience.  
7.6 Theoretical Implications 
The current program of research has provided support for established and 
emerging theoretical ideas that relate early child care experience to developmental 
outcomes at the beginning of the school years. The current findings inform the theoretical 
model presented in Figure 7.1., illustrating the interrelated and longitudinal influences on 
child developmental outcomes. From the larger geo-political context within which a child 
grows and develops, through family demographics and early child care experiences, this 
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thesis provides important information on mediating and moderating influences on 
children’s development at the beginning of the school years.  
Existing ecological theories suggest that the environmental context plays a key 
role in child development. Bronfenbrenner’s Bioecological Model (2005) proposed that 
child development does not occur in isolation, rather, in complex dynamic environments. 
The findings in this research, using Australian data, provides a slightly different picture 
on influential developmental factors than findings in other national contexts, although it 
also supported some findings from previous research.  
This thesis provides important information on characteristics associated with early 
child care experiences. Particular characteristics were found to be associated with specific 
child care trajectories, in line with previous research on selection characteristics (e.g., 
NICHD-ECCRN & Duncan, 2002). In this study, child characteristics of language 
background were, for example, associated with selection of care, supporting previous 
findings regarding ethnicity (e.g., NICHD-ECCRN, 2005; Harrison, 2010). Child 
temperament was also associated with child care selection choices, supporting previous 
findings by Lerner and Galambos (1986) and Sylva et al. (2007). A relationship was also 
found between child sex and child care experiences (as found by Hiedemann, Joesch, & 
Rose, 2004). It must be noted that several child characteristics proposed in previous 
research did not emerge as significant predictors of early child care experiences, 
providing interesting information for the knowledge base.  
This thesis contributes information to the knowledge base on maternal and family 
characteristics associated with early child care experiences in an Australian context, in 
part, supporting previous research (e.g., Pungello & Kurtz-Costes, 1999). For example, 
this program of research found maternal separation anxiety influenced parental decisions, 
as did maternal employment (e.g., Dearing, McCartney & Taylor, 2009; Gubbels et al., 
2010). Family characteristics such as number of siblings and socioeconomic position, also 
influenced child care choices (Harrison, 2010; Huston et al., 2002). In turn, these child 
care experiences influence child outcomes. Although these and other proposed links 
provided support for several previously proposed models, more explicitly they provide 
support for the development of the current model highlighting the relationships between 
early child care experiences, contextual factors, and child outcomes (see Figure 7.1).   
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Figure 7.1. Theoretical model emerging from findings from the current research. 
Figure 7.1 illustrates the interconnected systems influencing child development 
which emerged from this current research. Supporting an ecological approach 
(Bronfenbrenner, 1977), the model first considers the political environment within which 
children are situated. For example, Australia has specific parental leave schemes and a 
national quality assurance system that has been in place since 1994. It is important, 
therefore, when examining the role of early child care experiences in developmental 
outcomes to take into consideration the context within which the child care system is 
placed.   
Findings from this thesis provide support for ecological theories, however extend 
upon this by presenting the idea that models of child care influences must take into 
account moderator and mediator variables.  Figure 7.1 proposes that child and family 
characteristics play a significant role in directly influencing child outcomes. However, 
they also play a bidirectional role in early child care experiences, influencing child care 
choices and then, in turn, being influenced by child care decisions. In addition, they may 
play a moderating role between early child care experiences and child outcomes. For 
example, when considering the role of child care on emotional symptoms, not only does 
having two parents in the home have a positive influence on outcomes generally, it was 
also found to be a moderator of outcomes from early child care experiences. Figure 7.1 
proposes a link between prior-to-school competencies and child outcomes. Not only is 
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this model proposing a direct link, it also is suggesting a mediating role between early 
child care experiences and child outcomes. Ecological frameworks take into account 
several contexts which influence child development. Within these contexts, theoretical 
frameworks exist highlighting the importance of understanding risk and protective factors 
(Land & Legters, 2002). Contributions from this program of research highlight several 
risk and protective factors for children. For example children in centre-based care as an 
infant and as a toddler were found to be at risk in the social-emotional domain and in the 
health domain. However, these children with two parents in the home were less likely 
than those in single parent households to experience negative outcomes in these domains. 
This, therefore, is considered a protective factor. This thesis asserts, therefore, that 
contextual information must be considered when engaging in child care research.  
7.7 Implications for Policy and Practice  
In comparison to other national contexts, such as the United States of America and 
the United Kingdome, there is limited research on child care and developmental outcomes 
within the Australian context. Of importance, then, are findings from the current research 
which provide insight into the patterns of child care used throughout the early years, the 
quality of child care accessed in the early years and the potential implications for child 
outcomes of these individual care trajectories. Drawing upon the LSAC dataset, this 
thesis assists with the main purpose of the LSAC study, which is to inform Australian 
policies in the realm of child development (Gray & Sanson, 2005).  
The quality of child care arrangements has long received particular attention 
within policy documents. International bodies have provided information on important 
aspects of quality within child care settings (e.g., United Nations, see Brennan, 1998) and 
strive to ensure all member countries achieve minimum standards (OECD, 2006). 
Research in recent years has suggested that quality within Australian child care settings is 
difficult to compare across the country and is often unreliable (Hill, Pocock, & Elliot, 
2007; Radich, 2002). Further, at the time of data collection, Australia was ranked as one 
of the lowest countries in OECD reports with regards to quality early childhood education 
and care services (OECD, 2001). While the results of this research provide valid 
instruments to measure child care quality for early centre-based child care experiences, it 
also determined that the majority of centres were rated as good or high quality. A focus, 
then, on specific elements within the quality system may assist in improving these 
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centres, as well as an increased understanding about what constitutes high quality care in 
different contexts. In part, perhaps observational forms of quality need to be considered 
when assessing the level of quality within a centre (Ishimine & Tayler, 2013). Australian 
policy should strive to make quality data more comparable across contexts using 
simplified measures, and focus upon individual areas of quality to improve rather than 
overall rankings. In part this has begun with the introduction of the new quality 
framework.  
The current findings indicate that children are more likely to be enrolled in non-
parental care when their mothers were employed. This, then, requires further 
consideration within policy documents. If parents are required to return to work early, 
they must easily be able to select high quality child care for their child. Within Nordic 
countries, children are guaranteed a placement, and these placements are all of high 
quality (see Lekhal, 2012 for translation of Winsvold & Guldbrandsen, 2009). This 
challenges Australia to adopt a similar process to overseas contexts to ensure all children 
are receiving high quality child care arrangements.  
Policies that support the continued rise in quality for early child care are prudent 
for ensuring the support for children’s early learning in centre-based environments. The 
well-being of children in care is at the forefront of centre policy documents. Research 
consistently provides support for high quality environments, stating they are crucial for 
the development of children attending centre-based care (e.g., Burchinal et al., 2011; Cote 
et al., 2007). Policy documents ensuring the continued critique of quality within Australia 
and documents outlining the distribution of findings to the public are of necessity. This 
also influences practice, ensuring workers are aware of the quality measures and that 
results from the quality measures will be compared to other settings. Maternal workforce 
participation may be strengthened with these new policy documents (Kilburn & Karoly, 
2008).  
The accessibility and affordability of care has long been cited as a barrier to 
workforce participation for mothers. Maternal employment and workforce participation 
assists with improving the economy as well as parental and child wellbeing (OECD, 
2007). Of concern, then, was the percentage of parents who listed affordability and/or 
access issues as being the main reason for not enrolling their child in non-maternal child 
care in the current research. This has several implications for Australian child care policy 
 268 
 
and practice, namely ensuring placements are available for children and that they are 
affordable. Although this, in part, is addressed through the generous subsidy scheme 
within Australia, it still remains of concern. 
Accessibility has been highlighted in the OECD report Starting Strong (2006) as 
an important policy issue. Advocating universal access for all children, documents 
released by OECD (2001; 2006) highlight the importance of ensuring placements for 
children from diverse backgrounds as well as all children whose parents wish them to 
participate. For this, government funding was targeted and concerns were raised that 
children below the age of 3 and children with special or additional learning needs were 
not able to access care easily. That is, it was noted that even in European contexts 
attention is given to children aged 3 and above over infants and toddlers. The findings in 
this thesis support a shift in focus as demand for infant services increases. With Starting 
Strong highlighting concerns over insufficient infant child care services, this is of 
increasing concern for policy makers. The OECD (2006) raised issues about the child 
care arrangements for young children, a concern that must be addressed in an Australian 
context.  
The current program of research investigated the impact of child care patterns on 
child outcomes at 6 to 7 years of age. Particular child care experiences emerged as risk or 
protective factors. For example, early child care experiences that were related to positive 
increases in outcomes included higher quality child care, and those negatively associated 
with outcomes included early high dose care. These findings have implications for policy 
and practice. Specifically, policy documents within Australia have focussed upon 
ensuring equity in outcomes for all children (COAG, 2009). Further, they provide 
information on groups to be considered as at risk, and educators are often provided 
training and further professional development in order to meet the needs of vulnerable 
children. First, then, of concern is that children in high dose care, for example, are at risk 
of poorer emotional outcomes. Although this seems to be a generally accepted finding 
within the literature, this has not been highlighted this as a risk factor within an Australian 
context. Further, teaching programs do not suggest intervention methods to ensure these 
children achieve the same behavioural outcomes as their peers, a practical issue. 
Currently, behavioural interventions are only available for children once 
behavioural concerns are identified. However, with an understanding that prevention is 
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important (see Reid, Littlefield, & Hammond, 2008), the focus should shift towards 
providing programs and intervention for children identified as at risk in this 
developmental domain. Successful interventions currently in place include the Early 
Initiatives for Children at Risk (TBIR) in Nordic Countries, the Exploring Together 
Preschool Program (ETPP) and the Australian CAMHS & Schools Early Action Program 
(Sanders, Gooley, & Nicholson, 2000). Although these programs act as intervention only 
once a behavioural referral has been made, there are several components inherent in each 
program which could potentially inform policy and practice for children at risk of 
behavioural problems. Successful intervention programs focus, primarily, on relationship 
building and skill development. Further, as aspects of early child care arrangements may 
play a role in child development, by drawing upon developmentally sound research (Reid, 
Littlefield, & Hammond, 2008), appropriate interventions could be developed to assist 
with lifelong learning.  
A final policy and practice implication is the focus of the research on infant care 
and early experiences. Typically, the focus of prior to formal schooling research is that of 
educational programs, usually provided to prepare and support children’s transitions to 
school (e.g., Magnuson et al., 2004). Within this extensive literature, the importance of 
quality within these educational experiences has emerged and demographic information 
on who accesses these programs is also available (e.g., Hillemeier, Morgan, Farkas, & 
Maczuga, 2013). Less interest has been paid, however, to the experiences of Australian 
children when they are infants and toddlers. This thesis has suggested these early 
experiences are of importance to investigate and understand, and that policy documents 
and early childhood teachers should take into account the importance of these 
experiences.  
7.8 Limitations of this Research  
It is important to outline the limitations of any research. Although there are many 
advantages to using secondary datasets, there are also associated limitations.  For the 
overall thesis, although the sample for LSAC is considered broadly representative of the 
Australian population, the initial sampling design resulted in the under-representation of 
specific groups. For example, infants and children in remote areas were excluded due to 
the cost involved with collecting data in these communities (Hunter, 2008). Combined 
with the exclusion of Aboriginal and/or Torres Strait Islander communities in remote 
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areas, this has led to an under-representation of this population in the sample (Hunter, 
2008). Further, patterns of non-response rates in the initial recruitment have led to 
subgroup bias. For example, mothers who had not completed year 12 at school or who 
spoke a language other than English were more likely to refuse to participate (Soloff, 
Lawrence, Misson, & Johnstone, 2006). Although weighting the socio-demographic 
distribution of the Australian population has somewhat limited the effects of this, the 
effect of other, unmeasured differences between respondents and non-respondents cannot 
be adjusted for. A second concern regarding the LSAC dataset is, as with any longitudinal 
design, the potential loss of participants. This reduces the sample size of the population 
and may increase the under-representation of certain groups. To counter this, the current 
program of research has presented demographics of samples compared with the original 
sample, thus allowing the results to be interpreted within the correct context.  
More specific limitations occur for the first study within this program of research, 
quality of non-parental, centre-based child care arrangements. A reduced sample size for 
this study was noted due to non-response rates of carers or missing NCAC data. Further, 
secondary data analysis limits a user to predetermined variables (Gorard, 2003), creating 
an issue with Wave 2 data obtained via the Child Care Provider Questionnaire. 
Specifically, this wave did not ask carers to report upon the quality of direct teaching and 
learning experiences. This aspect of quality, therefore, was unable to be evaluated and 
discussed for children at 2 to 3 years of age. Another issue with the CCPQ data was that 
the qualifications investigated were of the person completing the questionnaire, and may 
not provide an accurate picture of the level of qualified staff in the child’s room. In 
addition, the CCPQ results in a measure of quality of one educator’s reported practices 
and cannot be taken as a measure of actual quality experienced. The NCAC data was also 
problematic. Due to assessments being undertaken approximately every three years, the 
timing of the ratings was only loosely linked to the LSAC child’s experience. There were 
also issues with NCAC changing between waves. Wave 1 quality was assessed through 
the 2
nd
 edition of the QIAS Validation Report. In 2006, a new assessment guide QIAS 
Quality Practices Guide, 1
st
 Edition was introduced. This has led to discrepancies between 
which accreditation process was applied to providers at Wave 2 and Wave 3. Another 
limitation of the quality variables was noted with regard to variability in responses. 
Supporting previous NCAC reports (NCAC, 2002), most centres within the study were 
rated as being of good or high quality. This created issues with a lack of variability in 
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scores leading to an inability to use PROCESS mediation with the quality data for Study 
3. A final limitation to note when drawing upon quality data from this thesis was a lack of 
observational data. This, then, suggests caution must be taken when interpreting findings.  
Limitations were also noted when constructing patterns of child care use. The 
LSAC study provided information on care between major waves of data collection. 
However, due to the response rate, this information was unable to be used as it restricted 
the sample significantly. This study also focussed upon a particular group of children, 
those enrolled in centre-based care during infancy. In part, this was due to the availability 
of quality data for infants in centre-based arrangements, as well as particular interest in 
infant experiences. This limits the in-depth findings of Study 2 to a particular sample of 
children, and it must be considered that experiences may differ for other subsamples of 
children.  
It is also important to outline limitations surrounding the findings on outcomes 
associated with particular child care experiences. Interaction terms between specific care 
experiences were not considered within this program of research. This must be considered 
when interpreting the findings of this thesis. It is also important to note the reduced 
numbers of care patterns included in the final models for Study 3. This, then, does not 
provide information for possible implications of all care experiences noted in Study 2. In 
addition, due to the large sample sizes often reported, when statistical significance is 
reported it must be acknowledged this may not be of practical or substantive significance.  
7.9 Directions for Further Research  
Early child care experiences and potential implications for child adjustment and 
development have been detailed within the current program of research. There remain, 
however, potential areas for future research that would contribute significantly to the 
knowledge base. For instance, longer term tracking of outcomes would assist researchers 
to understand whether effects persist past the early years (Vandell et al., 2010). Within an 
Australian context, continued use of the LSAC data would reveal this, providing insight 
into an area with limited information.  
Further, research on patterns of early child care should endeavour to collect 
information yearly. Early childhood is a time of rapid development, and the timing of care 
may influence outcomes. For example, the enrolment of an infant in care may produce 
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differing impacts upon outcomes as opposed to a child of 1 to 2 years of age. With 
regards to patterns of care, an emphasis on patterns for children enrolled early in family 
day care may also provide important information for the field. That is, future research 
could focus on care trajectories of differing groups of children.  
Future research might focus on quality using measures with larger variability. This 
research could take into consideration the new guidelines for quality in centre-based care, 
and perhaps extend research to look into quality of other formal and informal settings. It 
is noted that this program of research did not use observations as measures of quality, an 
area within which future research could investigate further. With this information in 
mind, thresholds of quality could be investigated (see Burchinal et al., 2011), an area with 
limited information in the Australian context. In part this is being addressed through a 
new longitudinal project in Australia, the E4Kids study. Following 3 and 4 year old 
children across time, this study examines early childhood education and care and 
associations with development, environments as well as the cost of child care (University 
of Melbourne, 2013). This study could provide further insight into the quality of child 
care programs in Australia, as a focus is on identifying the components of high quality 
programs.  
This thesis took a focus on centre-based care, in particular that of infant centre-
based care. Although not feasible for this program of research, it is important for future 
research to focus on the many differing types of child care available to children in the 
early years. For example, what are the implications for early family day care? For 
children cared for by relatives in the early years? Important questions such as this should 
be addressed in future research.  
Future research should also consider the influence of interaction terms between 
different child care patterns. This program of research focussed on the impact of separate 
patterns of care upon academic, social and health outcomes. However, the combined 
effect of hours spent in care and centre-based care and quality of care may influence 
outcomes. It is important, therefore, for further research to consider this.  
7.10 Conclusion 
In conclusion, this research furthers understanding of early child care experiences 
within Australia and the impact of these experiences upon child outcomes. Findings 
revealed that, although the majority of Australian infants were experiencing parental care, 
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a significant proportion were enrolled in centre-based arrangements during infancy. These 
children had several shared experiences of care across time, differing from those children 
who did not have early centre-based care. Several characteristics were shared across the 
groups of children enrolled in centre-based care in infancy, suggesting selection bias 
underpins parental choices for care.  
Clear demographic differences were evident across early child care experiences. 
Results indicated that there were several possible longitudinal patterns of care within the 
Birth Cohort, and that numerous early child care experiences were associated with later 
academic, social and health outcomes. Findings from the current program of research lend 
support to previous theories regarding relationships between child and family 
characteristics and implications of early child care experiences. These findings are vital 
for government policy and practice in the educational field relating to experiences of care, 
in order to provide further assistance to children who may possibly face negative 
outcomes due to their care experiences.  
Limitations of the research were outlined within this chapter. Even so, this 
program of research has highlighted the impact that early child care experiences can have 
upon academic, social and health outcomes for children. This research has suggested 
there were several trajectories of child care patterns. Findings indicated that these 
individual patterns of care were influenced by child, family and maternal characteristics. 
Further, this program of research linked several individual patterns of care to academic, 
social and health outcomes for children at 6 to 7 years of age. Findings from this thesis, 
therefore, suggest that the impacts of child care experiences need to be studied further in 
the context of child, family and maternal selection characteristics, and highlight the 
importance of these early experiences for children’s future learning and development.  
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APPENDIX A:  NCAC RATINGS ACROSS STATES AND 
TERRITORIES FOR LONG DAY CARE CENTRES 
 
 
Reproduced from the National Childcare Accreditation Council State Based Quality 
Trends Report (1 January 2011 – 30 June 2011) 
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APPENDIX B: MISSING DATA  
B.1 Study 1 
Table B.1 CCPQ missing data 
 Missing Valid Cases 
 n %  
Can rely on colleagues for support 285 55.45 229 
Understanding of roles 285 55.45 229 
Able to contribute to decision making 285 55.45 229 
Workers with enthusiasm 285 55.45 229 
Personal philosophy agrees with centre 285 55.45 229 
Positive environment for staff 285 55.45 229 
Highest Qualification 296 57.59 218  
Activities    
Sitting and playing 286 55.6 228 
Singing etc 287 55.84 227 
Managing Behaviour 292 56.81 222 
Organising 287 55.84 227 
Active outdoor play 288 56.03 226 
Watching/supervising 287 55.84 227 
Pretend play 287 55.84 227 
Minutes per day read to children 293 57.00 221 
Resources    
How often books available? 285 55.45 229 
How many books available? 285 55.45 229 
Equipment for fine motor skills 285 55.45 229 
Art activities etc available 286 55.6 228 
Pretend play items available 285 55.45 229 
 
B.2 Study 3 
Table B.3 Study 3 missing data  
 Missing Data Valid Cases 
 n %  
Social    
Emotional Symptoms Scale 1683 32.95 3424 
Conduct Behaviour Problems 1684 32.97 3423 
Academic    
ARS Language and Literacy 1684 32.97 3423 
ARS Mathematical Thinking 1697 33.23 3410 
Health    
Global Health Measure 869 17 4238 
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APPENDIX C: PARENTAL REASONS FOR USING NON-
PARENTAL CHILD CARE AT 0 TO 1 AND AT 2 TO 3 
YEARS OF AGE 
Seventeen pre-determined options were provided for parents whose infants (n = 
3,084) were in exclusive parental care. Fifty-four percent of parents (n = 1,680) indicated 
their reason for not using non-parental child care was the availability of a parent. Thirty-
three percent of parents (n = 1,016) chose not to use non-parental child care as their infant 
did not need it. Other reasons selected included, but were not limited to, the infant being 
too young (4%), not wanting care by a stranger (2%) and inability to afford child care 
(2%).  
Table C.1 Decisions for using exclusive parental child care for infants.   
 No early child care (n 
=3,084) 
 n % 
Child does not need it 1016 32.94 
Problems with getting child care places 39 1.26 
Not available locally 19 0.60 
Transport problems 2 0.06 
Can't afford it - cost too high 56 1.82 
Concerned with quality of care 28 0.91 
Parent is available, not needed 1680 54.47 
Child has disability or special needs 7 0.23 
Child would be unsettled in care 10 0.32 
Does not suit culture or ethnic beliefs 6 0.19 
Does not want care by stranger 65 2.11 
Child is too young 129 4.18 
Other - accessibility or affordability 11 0.36 
Other - quality/program issues 4 0.13 
Other - not good for child 12 0.39 
 
To understand reasons for placing infants in non-parental child care arrangements, 
13 predetermined options were provided for parents. The majority of infants from both 
samples of interest were attending non-parental child care arrangements due to their 
parents’ work or study commitments. That is, 85% (n = 165) of infants attending centre-
based care for the first time at 6 months or younger and 79% (n = 190) of infants 
attending centre-based care for the first time between 7 and 12 months of age were doing 
so due to parental work or study commitments. Other reasons for placing infants in non-
parental care are illustrated in Table C.2 and included the belief that non-parental child 
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care was good for a child’s social development or that it was good for a child’s 
intellectual or language development.  
Table C.2 Decisions for enrolling infants in non-parental child care arrangements. 
  ≤  6 months (n = 194) 7-12 months (n = 240) 
 n % n % 
Parent’s work or study commitments 165 85.05 190 79.17 
Good for child’s social development 7 3.61 16 6.67 
Good for intellect or language 2 1.03 0 - 
Other 20 10.31 34 14.17 
 
Increased numbers of children were accessing non-parental child care 
arrangements at Wave 2. Results from the Birth Cohort revealed 64% of parents used 
exclusive parental care for their infant, according to data collected at Wave 1. By Wave 2, 
however, this number decreased to 27% (n = 1,362). That is, more children were using 
non-parental child care arrangements at 2 to 3 years old when compared to 12 months and 
younger.  
Reasons underpinning decisions to enrol 2 to 3 year olds in non-parental child 
care were similar to results from Wave 1. That is, the main reason behind enrolment in 
non-parental care programs was parental work or study commitments. Eighty one percent 
(n = 171) of children attending centre-based care for the first time 6 months and younger 
and 75% (n = 273) of children enrolled between 7 and 12 months used non-parental child 
care arrangements at Wave 2 due to their parents’ work or study commitments. For the 
remaining Birth Cohort, this was also the main reason for using non-parental care (56%; n 
= 1,495). This increase may be due to a relationship between child age and maternal 
working hours, supported by previous literature and results from the ABS (Hayes, 
Weston, Qu, & Gray, 2010). Alternate reasons for using non-parental child care are 
illustrated in Table C.3.  
Table C.3 Reasons behind parents selecting non-parental child care for their child at 2 to 
3 years of age. 
 ≤  6 months   
(n = 212) 
7 to 12 months 
(n = 365) 
Remaining  
Birth Cohort  
(n = 2,667) 
 n % n % n % 
Parent’s work or study commitments 171 80.66 273 74.79 1495 56.06 
To give a parent alone time or a break 8 3.77 29 7.95 290 10.87 
Good for child’s social development 24 11.32 45 12.33 672 25.2 
Good for intellect or language 2 0.94 4 1.1 33 1.24 
To develop a relationship with grandparent 1 0.47 - - 31 1.16 
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Other 6 2.83 14 3.84 146 5.47 
 
Reasons for exclusive parental care at 2 to 3 years of age mirror those given for 
infants. Availability of a parent for care was the primary reason, suggesting that non-
parental care was not required. Other reasons for exclusive parental care at 2 to 3 years of 
age included that the child did not need care and concern regarding the quality of care 
arrangements. Table C.4 presents an overview of reasons for not utilising non-parental 
care at this time point.  
Table C.4 Reasons for children receiving exclusive parental care at 2 to 3 years of age  
 ≤ 6 
months   
(n = 12) 
 7 to 12 
months  
(n = 28)  
Remaining Birth 
Cohort  
(n = 1,322) 
 n % n % n % 
Child does not need it 3 25 8 28.57 326 17.85 
Problems with getting places - - - - 21 1.59 
Not available locally - - - - 11 0.83 
Transport problems 1 8 - - - - 
Can't afford it - cost too high 1 8 4 14.29 51 3.86 
Concerned with quality of care - - 2 7.14 11 0.83 
Parent is available - not needed 4 33.3 13 46.43 806 60.97 
Child has disability or special 
needs 
- - - - 10 0.76 
Does not suit culture or ethnic 
beliefs 
- - - - 1 0.08 
Does not want cared by strangers - - - - 41 3.10 
Other 3 25 1 3.57 44 3.33 
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APPENDIX D: CHILD AND FAMILY CHARACTERISTICS 
ASSOCIATED WITH INFANT ENROLMENT IN CENTRE-
BASED ARRANGEMENTS 
Child care experiences are often suggested to be the product of a family’s socio-
demographic and cultural influences. Harrison (2010) suggests that initial enrolment in 
child care is associated with child and family characteristics. How enrolment in child care 
varies with respect to child and family characteristics was explored.   
Child characteristics  
Several child characteristics were associated with centre-based child care 
enrolment during the first year of life. These are discussed further below and illustrated in 
Table D.1 (for sex, language background, ethnicity and special health care needs) and 
Table D.2 (for temperament).  
Child sex: No significant sex differences were noted for infants enrolled in 
centre-based child care at 6 months of age and younger and those enrolled between 7 and 
12 months of age. Fifty-two percent (n = 118) of infants attending centre-based care at 6 
months of age and younger were male and 49% (n = 192) of infants enrolled in centre-
based care 7 to 12 months of age were male. In comparison to the sex distribution in the 
remaining Birth Cohort, 51% of infants were male (n = 2,300) and 49% of infants were 
female (n = 2,183). This, then, suggests sex is not associated with attendance at centre-
based child care arrangements in the first year of life.  
English as an additional language: Results from Study 2 indicate there was a 
significant difference for language background between the three samples of interest, χ2 
(2, 5107) = 25.281, p < .001. Infants enrolled in centre-based arrangements at 6 months or 
younger were primarily from an English speaking background, with 4% (n = 10) from a 
language background other than English. The odds ratio was calculated to be 18.25, 
which indicates children from a language background other than English have an 18-fold 
increased odds of being in exclusive parental care. These results were reflected for infants 
enrolled in centre-based arrangements between 7 and 12 months, whereby the majority of 
infants were from an English speaking background, with only 5% (n = 21) from a 
language background other than English. For this sample, children with English as an 
additional language have 10-fold increased odds of being in parental care arrangements. 
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These results indicate that Australian infants who are attending centre-based care 
arrangements in their first year are likely to be from an English speaking background. It 
needs to be kept in mind that only small numbers of children from a language background 
other than English were represented in the Birth Cohort in the LSAC dataset (n = 552; 
11%).  
Aboriginal and/or Torres Strait Islander background: Results indicated that 
5% (n = 12) of infants attending centre-based child care at 6 months or younger were 
identified by their parents as being of Aboriginal and/or Torres Strait Islander 
background. Similarly, 3% (n = 12) of infants enrolled between 7 and 12 months were 
identified as of Aboriginal and/or Torres Strait Islander background. These small 
percentages are, in part, a result of the LSAC sampling frame within which Aboriginal 
and/or Torres Strait Islander children made up only a small percentage of the overall 
LSAC sample. Due to small percentages additional significance testing was not 
undertaken. 
Special health care needs: Within the LSAC Parent 1 interview, parents were 
asked to identify on a two-item screener whether their child had a special health care 
need. That is, an emotional, behavioural or physical condition that has/is expected to last 
12 or more months. For children attending centre-based care at 6 months of age or 
younger, 7% (n = 16) were identified as having a special health care need, and for 
children first enrolled between 7 and 12 months, 6% (n = 22) had a special health care 
need. However, there were no significant differences noted for infant attendance at 
centre-based care, therefore having a special health care need is not associated with 
attendance at centre-based child care arrangements in the first year of life. 
Table D.1 Child characteristics of children enrolled in centre-based care arrangements 
prior to 12 months of age and the remaining birth cohort  
 ≤  6 months  
(n = 228) 
7 to 12 months  
(n =396) 
Remaining Birth  Cohort  
(n = 4,483) 
 %(n) %(n) %(n) 
Sex – Male 51.8 (118) 48.5 (192) 51.3 (2300) 
ATSI
a
 5.2 (12) 3 (12) 4.6 (206) 
EAL
b
 4.4 (10) 5.3 (21) 11.6 (521) 
Special Health Care Needs 7.4 (16) 5.7 (22) 6 (267) 
aAboriginal and/or Torres Strait Islander Status  
bEnglish as an Additional Language 
Temperament: The LSAC study measured temperament through a shortened 
version of the Short Temperament Scale for Infants (Sanson, Prior, Oberklaid, Garino, & 
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Sewell, 1987). This scale examines three aspects of temperament for infants, 
Approachability (degree of comfort when in new situations), Irritability (difficulty to 
settle) and Co-operativeness (degree to which the child is adaptable). No significant 
differences were noted in means between children in the remaining Birth Cohort and 
children either enrolled in centre-based child care at 6 months or younger or those 
enrolled between 7 and 12 months of age. Means and Standard Deviations are presented 
in Table 5.2. These results indicate that there is no relationship between child 
temperament and infant enrolment in centre-based child care for this sample.  
Table D.2 Temperament scores for children enrolled in centre-based care at 12 months of 
age or younger and the remaining birth cohort. 
 ≤  6 months 
(n = 202) 
7 to 12 months  
(n =350) 
Remaining Birth Cohort  
(n= 4,314)  
 M (SD) M (SD) M (SD) 
Approach Scale  4.8 (.8) 4.8 (.8) 4.7 (.9) 
Irritability Scale 2.5 (.8) 2.5 (.8) 2.5 (.8) 
Co-operativeness Scale 4.2 (.8) 4.1 (.9) 4.2 (.9)  
 
Family characteristics  
Various family characteristics were found to be associated with enrolment in 
centre-based child care arrangements in the first year of life. These are discussed below 
and presented in Table D.3.  
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Table D.3 Family characteristics for all samples of interest. 
 ≤ 6 
months 
7 to 12 
months 
Remaining Birth 
Cohort 
 % (n) % (n) % (n) 
Multiple siblings in the home – 2 or 
more 
12.0 (28) 14.0 (55) 17.0 (741) 
2 parents in home 90.8 (207) 92.7 (367) 90.5 (4056) 
Someone in the home with a 
disability 
47.8 (109) 44.9 (178) 45.3 (2030) 
Maternal Global Health Measure 
Excellent 
Very Good 
Good 
Fair 
Poor 
 
16.4 (33) 
40.3 (81) 
33.8 (68) 
8.5 (17) 
1.0 (2) 
 
17.8 (62) 
40.7 (142) 
33.0 (115) 
7.7 (27) 
0.9 (3) 
 
18.8 (704) 
44.1 (1653) 
29.3 (1098) 
7.3 (273) 
0.6 (22) 
Maternal high school not completed 72.4 (165) 75.5 (299) 65.8 (2946) 
Maternal Highest Qualification 
Postgraduate degree 
Graduate diploma/certificate 
Bachelor degree 
Advanced diploma/diploma 
Certificate 
 
14.2 (25) 
9.7 (17) 
27.8 (49) 
9.1 (16) 
39.2 (69) 
 
16.3 
10.3 
34.0 
16.3 
23.0 
 
9.7 (287) 
9.2 (271) 
28.7 (847) 
14.6 (432) 
37.8 (1116) 
Maternal Employment - Employed 73.7 (168) 74.7 (296) 46.4 (2072) 
Maternal Work Status 
Employed full-time (30+ hrs/week) 
Employed part-time (or unknown 
hours) 
Employed, but on maternity leave 
Unemployed and looking for work 
Not in the labour force 
 
28.1 (64) 
41.7 (95) 
 
3.9 (9) 
3.1 (7) 
23.2 (53) 
 
18.2 (72) 
41.2 (163) 
 
15.4 (61) 
3.0 (12) 
22.2 (88) 
 
9.2 (411) 
28.0 (1252) 
 
9.2 (409) 
3.2 (145) 
50.4 (2252) 
Maternal Work Status    
Full Time 28.1 (64) 18.2 (72) 9.2 (411) 
Part Time 41.7 (95) 41.2 (163) 28 (1242) 
Maternity Leave 3.9 (9) 15.4 (161) 9.2 (409) 
Not in Workforce 23.2  (53) 22.2 (88) 50.4 (2252) 
Maternal K6 Scale - M(SD) 9.6(3.3) 9.7(3.3) 9.5(3.5) 
 
Siblings in the household: Study 2 results suggest there was a significant 
association between centre-based enrolment at 12 months or younger and number of 
siblings, χ2(6, 5107) = 30.027, p <.001. Both enrolment samples reflected large groups of 
infants with no siblings in the household. That is, 46% (n = 105) of infants in the sample 
attending centre-based arrangements at 6 months or younger and 39% (n = 156) of infants 
enrolled in centre-based arrangements between 7 and 12 months had no siblings in the 
household. For the infants from the remaining Birth Cohort, 39% (n = 1,758) had no 
siblings. When examining the relationships between centre enrolment as an infant and 
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two siblings in the home, 12% (n = 28) of infants attending centre-based arrangements at 
6 months or younger and 14% (n = 55) of infants attending centre care for the first time 
between 7 and 12 months were identified as having two siblings in the home. In 
comparison, 17% (n =741) of the remaining Birth Cohort were identified as having 2 
siblings. When examining whether three or more siblings lived in the home, 3% (n = 7) of 
infants attending centre-based care at 6 months and under and 3% (n = 13) of infants 
enrolled in centre arrangements between 7 and 12 months were identified. This is lower 
than for infants from the remaining Birth Cohort, whereby 8% (n = 368) were identified 
as having three or more siblings. This suggests, then, there is an association between 
siblings and early enrolment, with early enrolment in centre-based care related to families 
with few children. In part, this may be due to mothers taking maternity leave due to the 
birth of a child, or cost factors associated with more than one child attending care.  
Parents in the home: Investigation for Study 2 revealed the majority of infants in 
the Birth Cohort had two parents in the home. That is, for infants attending centre-based 
care at 6 months or younger, 91% (n = 207) had two parents in the home, and for those 
enrolled in centre-based care between 7 and 12 months of age, 93% (n = 367) had two 
parents in the home. This is similar to infants from the remaining Birth Cohort, with 90% 
(n = 4,056) of infants having two parents in the home. Chi-square tests revealed no 
significant differences between the samples of interest, suggesting there is no relationship 
between whether an infant is enrolled in centre-based child care arrangements as an infant 
and number of parents in the household for this sample.  
Family member with a disability: Results from Study 2 suggested no significant 
association between whether a family member had a disability and when/if an infant was 
enrolled in centre-based care arrangements. Large numbers of infants in both samples of 
interest were living with a family member who had a disability, with 48% (n = 109) of 
infants in the 6 months or younger sample and 45% (n = 178) of infants in the 7 to 12 
month sample represented. Although these numbers seem high, it is important to note that 
45% (n = 2,030) of infants in the remaining Birth Cohort were living with a family 
member with a disability. The results indicate that having a family member with a 
disability makes no difference to centre-based child care enrolment for infants.   
 
Maternal Global Health Measure: To examine maternal health, a global health 
measure was used. Mothers rated their health on a five-point scale, from poor to 
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excellent. Mothers of infants in the remaining Birth Cohort were most likely to rate their 
health as Very Good (44%, n = 1, 653). Similarly, mothers of infants attending centre-
based arrangements at 6 months or younger (40%; n = 81) and of infants enrolled in 
centre-based enrolments between 7 and 12 months (41%; n = 142) were most likely to 
rate their health as Very Good. Mothers across all groups were least likely to have their 
health rated as poor (Birth Cohort: 0.6%, n = 22; 6 months or younger: 1%, n = 2; 7 to 12 
months: 1%; n = 3). Chi-square tests revealed no significant relationship between infant 
attendance at centre-based care and results on the maternal global health measure.  
Mother’s educational history Examining Birth Cohort data for the infants not in 
early centre-based child care, 34% (n = 1,528) of mothers had not completed Year 12. 
When examining the two samples of interest, 28% (n = 63) of mothers who enrolled their 
children in centre-based care at 6 months or younger and 25% (n = 97) of mothers who 
enrolled their children in centre-based care between 7 and 12 months did not attain Year 
12. There was a significant association between completion of high school and centre-
based enrolments between 7 and 12 months, χ2 (2, 5098) = 18.557, p <.001, indicating 
that mothers enrolling their infants in care between 7 and 12 months of age are more 
likely to have completed high school than mothers from the remaining Birth Cohort.  
A significant association was noted between groups and highest level of maternal 
education attained, χ2 (8, 3429) = 37.792, p <.001. A certificate qualification was most 
likely held by mothers in the remaining Birth Cohort, with 38% (n = 1,116) represented, 
and mothers of children enrolled at 6 months of age or younger (39%; n = 69). This is in 
contrast to the group of mothers enrolling their children in centre-based child care 
between 7 and 12 months, who were most likely to hold a bachelor degree qualification 
(46%; n = 102). These results suggest that higher levels of maternal education are 
associated with infant centre-based care enrolment between 7 and 12 months of age 
compared to the other samples of interest. In part, this may be due to highly educated 
mothers placing high value on their careers, thus returning to work. Further, it may be 
explained by highly educated mothers planning pregnancies in advance to ensure 
maximum maternity leave.  
 
Maternal Employment: Results from Study 2 suggest that there is a significant 
association between maternal employment and infant, centre-based child care enrolment, 
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χ2(4,5093) = 176.347, p<.001. The majority of mothers in both samples of interest were 
employed. Seventy four percent (n = 168) of mothers who enrolled infants in centre-
based care at 6 months or younger and 75% (n = 296) of mothers of infants first enrolled 
in centre-based care between 7 and 12 months were employed. In comparison, only 46% 
(n = 2072) of mothers in the remaining Birth Cohort were employed. That is, that infant, 
centre-based child care use is more prevalent for working mothers.  
A significant association existed between maternal work status and infant 
enrolment in centre-based child care, χ2(8,5093) = 239.731, p<.001. Overall, 28% (n = 
64) of mothers of infants in centre-based care at 6 months or younger and 18% (n = 72) of 
mothers of infants enrolled in centre-based arrangements between 7 and 12 months 
worked full time at Wave 1. In comparison, only 9% (n = 411) of mothers of infants in 
the remaining Birth Cohort worked full time. Part time employment was high across all 
groups, with 42% (n = 95) of mothers of infants in centre-based care at 6 months or 
younger, 41% (n = 163) of mothers of infants enrolled in centre-based arrangements 
between 7 and 12 months and 28% (n = 1,252) of mothers in the remaining Birth Cohort 
represented. The majority of mothers within the remaining Birth Cohort were not in the 
workforce (50%, n = 2252). This figure differs from the two sample populations of 
interest, with 23% (n = 53) of mothers of infants in centre-based care at 6 months or 
younger and 22% (n = 88) of mothers of infants enrolled in centre-based arrangements 
between 7 and 12 months not in the workforce. Across the samples, mothers of children 
enrolled in centre-based child care between 7 and 12 months were more likely than the 
other groups to be on maternity leave yet still employed (15% n = 61) compared to the 6 
months or younger group (4% n = 9) and the remaining Birth Cohort (9% n = 409).  
Maternal Separation Anxiety: Within the LSAC dataset, maternal separation 
anxiety is assessed through the Maternal Separation Anxiety Scale (Hock, DeMeis, & 
McBride, 1988). This is a 5 point scale with responses rated from strongly agree to 
strongly disagree. Results from Study 2 revealed an association between infant centre-
based child care enrolment and maternal separation anxiety, F(2,4938) = 22.258, p<.001. 
Games-Howell Post Hoc tests revealed a significant difference in scores between all three 
group means. Examination of group means revealed that the mean score for infants 
enrolled at 6 months or younger was 2.9 (SD = .8). For infants enrolled between 7 and 12 
months, the mean score was 2.7 (SD = .8) and for the remaining Birth Cohort the mean 
score was 2.6 (SD = .9). This indicates that mothers with higher levels of separation 
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anxiety, indicated by lower scores, are less likely to use infant, centre-based child care 
arrangements. Although this may be explained by mothers with high levels of separation 
anxiety being reluctant to enrol their infant in care, it also may, in part, be explained by 
these mothers not being used to separating from their infant.  
Maternal K-6 Scale: The LSAC dataset contains a shortened version of the 
Kessler Psychological Distress Scale. This scale used six items to assess the mental health 
of mothers within the LSAC study. Study 2 findings revealed similar scores on the 
maternal K-6 scale across sample groups, with no significant differences noted. Mothers’ 
mental health is not related to the use of centre-based care during infancy. These scores 
are presented in Table 5.9.  
Household Income: For this study, parental income was measured through a 
single variable in the LSAC dataset representing combined yearly income before tax. A 
significant association was found between infant centre-based care enrolment and 
combined household income before tax, χ2(18,4835) = 89.917, p<.001. When examining 
separate categories of household income, the majority of cases across all samples were 
earning $1,000-$1,499 per week. That is, 31% (n = 68) of families of the 6 months and 
under group, 29% (n = 113) of families of the 7 to 12 month group and 26% (n = 1,114) 
from the remaining Birth Cohort were earning $1,000-$1,499 per week before tax. Infants 
from families in the remaining Birth Cohort were more likely than their peers to be from 
families earning minimum wage or less (14%; n = 569), and families of infants in the 7 to 
12 month group were more likely than other families to be from a household earning 
$2,400 or more per week (20%; n = 78). Overall results indicate that infants enrolled in 
centre-based care between the ages of 7 and 12 months were likely to be from families 
earning higher incomes and infants from the remaining Birth Cohort were more to be 
from families earning the minimum wage or less. This suggests income is related to infant 
enrolment in centre-based child care.  
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APPENDIX E: EARLY CHILD CARE EXPERIENCES AND 
ASSOCIATIONS WITH CHILD AND FAMILY 
CHARACTERISTICS 
Groupings of early child care experiences are not randomly assigned. Therefore, 
selection bias is identified as a potential issue in early child care research (NICHD-
ECCRN & Duncan, 2003). Measures of child, maternal and family characteristics during 
infancy were investigated as controls. Binary logit regression analysis was used to predict 
selection of child care from child characteristics (Model 1), maternal characteristics 
(Model 2) and family characteristics (Model 3). Significant results are presented below.  
E.1 Typology Patterns 
E.1.1 Centre-based care at 0 to 1 year of age  
Child characteristics were statistically significant in predicting the use of centre-
based child care arrangements at 0 to 1 year of age, χ2(8) = 29.499, p<.001. A weak 
relationship was found between the predictor variables and centre-based arrangements at 
0 to 1 year of age, based upon Nagelkerke’s R2 (R2 = .043). The significant predictor for 
this model was child age (B = .054, p<.001, exp(B) = 1.055). Results indicated children 
who are older in the Birth Cohort were more likely to be in centre-based arrangements at 
0 to 1 year of age.  
E.1.2 Centre-based child care at 2 to 3 years of age  
Child characteristics significantly predicted movement to centre-based child care 
arrangements at 2 to 3 years of age, χ2(8) = 25.178, p<.01. Nagelkerke’s R2 indicated a 
weak relationship between predictors in the model and centre-based child care at 2 to 3 
years of age (R
2
 = .008). Results indicate a statistically significant relationship between 
centre-based child care at Wave 2 and English as an additional language (B=-.493; 
p<.001; exp(B) = .611). That is, children from a language background other than English 
were less likely to be enrolled in centre-based child care arrangements at 2 to 3 years of 
age compared to children from English speaking backgrounds.  
Family characteristics were statistically significant in predicting the use of centre-
based child care at Wave 2, χ2 (4) = 39.055, p<.001, R2 = .011. Statistically significant 
predictors in this model were number of siblings in the home (B = -.152, p<.001, exp(B) 
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= .859) and socioeconomic position (mid B = .255, p <.01, exp(B) = 1.290; high B 
= .236, p <.05, exp(B) = 1.266). Findings indicate children in centre-based arrangements 
at 2 to 3 years of age were likely to have few siblings in the home. Further, children from 
families with mid or high socioeconomic positions were more likely to be accessing this 
type of care arrangement than children from low socioeconomic positions.  
E.1.3 Centre-based child care at 0 to 1 and at 2 to 3 years of age 
Child characteristics were statistically significant in predicting centre-based child 
care use at both Wave 1 and Wave 2, χ2 (8) = 101.111, p<.001. Nagelkerke’s R2 indicated 
a weak relationship between predictors in this model and centre-based child care across 
waves (R
2
 = .054). Model results indicate a statistically significant relationship between 
centre-based care at both waves and English as an additional language (B=-.675; p<.01; 
exp(B) = .509), child age (B=.044; p<.001; exp(B) = 1.045), as well as the child 
temperament subscales of approachability (B=-.172; p<.05; exp(B) = 1.188) and 
cooperativeness (B=-.185; p<.05; exp(B) = .831). This revealed centre-based 
arrangements at both waves likely to be attended by children with English as their first 
language, older children from in the Birth Cohort, and by children with more difficult 
temperaments.  
Model 2 was statistically significant in predicting enrolment in centre-based care 
at Wave 1 and Wave 2, χ2 (3) = 219.638, p<.001. Nagelkerke’s R2 indicated a weak 
relationship between variables in the model and enrolment in centre-based child care 
across waves (R
2
 = .120). Model 2 results suggest a statistically significant relationship 
between centre-based child care at both waves and maternal separation anxiety (B = .306, 
p<.001, exp(B) = 1.358), as well as maternal work status (not in labour force B = -1.885, 
p<.001, exp(B) = .152). Results indicate mothers who report low levels of separation 
anxiety were likely to be using centre-based child care at both waves. Further, mothers 
who were employed are likely to be using this type of child care arrangement for their 
children in the early years.   
Model 3 was statistically significant in predicting the use of centre-based child 
care at both waves, χ2 (4) = 85.232, p<.001. Nagelkerke’s R2 indicated a weak 
relationship between variables in this model and centre-based child care at 0 to 1 and at 2 
to 3 years of age (R
2
 = .039). Results indicate a statistically significant relationship 
between centre-based care at both waves and the number of siblings in the home (B = -
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.195, p<.01, exp(B) = .823), number of parents in the home (B = -.446, p<.05, exp(B) 
= .640) as well as socioeconomic position (mid B = .783, p<.001, exp(B) = 2.189; high B 
= 1.370 , p<.001, exp(B) = 3.936). Findings reveal children who have fewer siblings were 
likely to be accessing this care type. Further, children who have one parent in the home 
were also more likely to be in this care type than their peers. In addition, compared to 
children from low socioeconomic positions, children from mid or high socioeconomic 
positions were more likely to be in centre-based arrangement at both 0 to 1 and at 2 to 3 
years of age.   
E.2 Amount of Time 
E.2.1 Minimal hours across time  
Low or mid hours across both waves, includes no hours at one wave only.  
Model 1 was statistically significant in predicting minimal hours of care across both 
waves, χ2(8) = 84.255, p<.001. Nagelkerke’s R2 indicated a weak relationship between 
child characteristics and this dosage pattern (R
2
 = .026). Results indicate a statistically 
significant relationship between small amounts of hours in non-parental child care across 
both waves and language background other than English (B = -.902, p<.001, exp(B) 
= .406) as well as children from Aboriginal and/or Torres Strait Islander backgrounds (B 
= -.647, p <.01, exp(B) = .529). Results revealed children with English as an additional 
language or children from Aboriginal and/or Torres Strait Islander backgrounds were 
unlikely to attend minimal hours of child care across waves. This may, in part, be due to 
the relationship between these characteristics and exclusive parental child care.  
Model 2 was statistically significant in predicting this care experience, χ2 (4) = 
29.731, p<.001. Nagelkerke’s R2 indicated a weak relationship between maternal 
characteristics and minimal hours in non-parental child care arrangements across waves 
(R
2
 = .010). Specifically, the significant predictor in this model was maternal separation 
anxiety (B = .174, p<.001, exp(B) = 1.190). Results indicate less separation anxiety 
amongst mothers of children enrolled in this care type compared to children in parental 
child care arrangements.  
Family characteristics were statistically significant in predicting selection into the 
combination of low, mid or no hours of care across waves, χ2 (4) = 68.181, p<.001.  
Nagelkerke’s R2 indicated a weak relationship between Model 3 and this care type (R2 
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= .018). Significant predictors in this model were two parents in the home (B = .336, 
p<.01, exp(B) = 1.399), number of siblings (B = -.075, p<.01, exp(B) = .927), and 
socioeconomic position (mid B = .345, p<.001, exp(B) = 1.412; high B = .452, p<.001, 
exp(B) = 1.571).  
Therefore, children with two parents in the home, low numbers of siblings and 
from mid or high socioeconomic positions were likely to experience minimal hours of 
care. Although this, in part, seems contradictory to previous findings, the association 
between socioeconomic position and hours may be explained by mothers who did not 
work at Wave 1 and who returned to work by Wave 2 in casual or part time hours.  
E.2.2 High hours spent in care at 0 to 1 year of age  
Model 1 was statistically significant in predicting use of high dose care as an 
infant, χ2 (8) = 31.015, p<.01. Nagelkerke’s R2 indicated a weak relationship between 
child characteristics and high dose care at 0 to 1 year of age (R
2
 = .030). Significant 
predictors in this model were child sex (B = .527, p<.01, exp(B) = 1.693), child age (B 
= .025, p<.01, exp(B) = 1.025), and special health care needs (B = -.986, p<.001, exp(B) 
= .373). Results from child characteristics indicate the group of children enrolled in high 
dose care during infancy were likely to be female, to be older within the remaining Birth 
Cohort and to have a special health care need.  
Model 2 was statistically significant in predicting high dose care at Wave 1, χ2 (4) 
= 78.381, p<.001. Nagelkerke’s R2 indicated a weak relationship between maternal 
characteristics and high dose care at 0 to 1 year of age (R
2
 = .077). Significant predictors 
in this model were maternal employment (not in labour force B = -1.600, p<.001, exp(B) 
= .202) and maternal separation anxiety (B = .364, p<.01, exp(B) = 1.439). Mothers who 
are employed were likely to use high dose care at Wave 1 compared to mothers who are 
not employed, and they were likely to have low levels of separation anxiety. With low 
separation anxiety levels also associated with minimal hours in child care, it must be 
considered that this may be influenced by confounding child and family characteristics as 
well as type of child care used.  
Model 3 was statistically significant in predicting the use of infant, high dose care, 
χ2 (4) = 30.714, p<.001. Nagelkerke’s R2 indicated a weak relationship between family 
characteristics and infant high dose non-parental child care (R
2
 = .025). Statistically 
significant predictors in this model were number of parents in the home (B = -.988, 
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p<.001, exp(B) = .373) and socioeconomic position (mid B = .893, p <.01, exp(B) = 
2.442; high B = 1.379, p <.001, exp(B) = 3.970). The results indicate children with one 
parent in the home and children from households with higher socioeconomic status were 
likely to be enrolled in high dose care as an infant, whereas children from families with 
low socioeconomic positions were likely to be using no hours of care. This supports 
previous assertions regarding typology of child care arrangements.   
E.2.3 High hours spent in child care at 2 to 3 years of age  
Model 1 was statistically significant in predicting the use of high dose care as a 
toddler, χ2 (8) = 27.654, p<.01. Nagelkerke’s R2 indicated a weak relationship between 
child characteristics and the use of high dose care at 2 to 3 years of age (R
2
 = .011). 
Significant predictors of enrolment in high dose care at 2 to 3 years of age were child sex 
(B=.252; p<.01; exp(B) = 1.325) and child age (B = -.014, p<.001, exp(B) = .986). 
Results indicate female children to be more likely than male children to be enrolled in 
high dose child care at 2 to 3 years of age. In addition, results revealed younger children 
in the Birth Cohort were likely to be enrolled in this care type.  
Model 2 was statistically significant in predicting enrolment in 20+ hours of child 
care per week at 2 to 3 years of age, χ2 (4) = 42.864, p<.001. Nagelkerke’s R2 indicated a 
weak relationship between maternal characteristics and high dose child care at Wave 2 
(R
2
 = .018). Results indicate a statistically significant relationship between high dose care 
at 2 to 3 years of age and maternal employment (not in labour force B = -.460, p<.001, 
exp(B) = .631). This indicates mothers who are employed were likely to be using high 
dose care at 2 to 3 years of age compared to those not in the labour force.  
Family characteristics were statistically significant in predicting this care 
experience, χ2 (4) = 24.469, p<.001.  Nagelkerke’s R2 indicated a weak relationship 
between variables within this model and high dose care at Wave 2 (R
2
 = .008). Significant 
predictors in this model were two parents in the home (B = -.616, p<.001, exp(B) = .540) 
and socioeconomic position (mid B = .282, p<.01, exp(B) = 1.326; high B = .255, p <.05, 
exp(B) = 1.290). Therefore, children in high dose care at Wave 2 were also likely to have 
one parent in the home and/or likely to be from increased socioeconomic positions.  
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E.2.4 High hours spent in child care at 0 to 1 and 2 to 3 years of age  
Child characteristics were statistically significant in predicting this type of care 
arrangement, χ2 (8) = 49.074, p<.001.  Nagelkerke’s R2 indicated a weak relationship 
between variables in Model 1 and high dose child care across both waves (R
2
 = .030). 
The only statistically significant predictor in this model was child age (B = .035, p<.001, 
exp(B) = 1.036). Results indicate older children in the cohort were more likely to be 
enrolled in this type of care arrangement.  
Maternal characteristics were significant predictors of high dose child care across 
waves, χ2 (4) = 380.864, p<.001.  Nagelkerke’s R2 indicated a weak relationship between 
Model 2 and high dose child care across waves (R
2
 = .226). Statistically significant 
predictors in this model were maternal separation anxiety (B = .583, p<.001, exp(B) = 
1.791), and maternal employment status (unemployed B = -2.098, p<.01, exp(B) = .123; 
not in labour force B = -3.695, p<.001, exp(B) = .029). Specifically, results indicate 
children in high dose child care at 0 to 1 and at 2 to 3 years of age were likely to have 
mothers with low levels of separation anxiety. In addition to these findings, it is also 
indicated that children in this group were likely to have mothers who are employed.  
Family characteristics were also statistically significant in predicting high dose 
care at 0 to 1 and at 2 to 3 years of age, χ2 (4) = 90.750, p<.001.  Nagelkerke’s R2 
indicated a weak relationship between variables in this final model and high dose care at 
Wave 1 and Wave 2 (R
2
 = .044). Statistically significant predictors in this model were 
number of siblings in the home (B = -.312, p<.001, exp(B) = .732) and socioeconomic 
position (mid B = .923, p<.001, exp(B) = 2.516; high B = 1.390, p <.001, exp(B) = 
4.016). Therefore, children in high dose care at both waves were also likely to have few 
siblings in the home, if any, and were likely to be from increased socioeconomic 
positions.  
E.3 Multiplicity Patterns 
E.3.1 No multiple concurrent care arrangements 
Model 1 was statistically significant in predicting the use of no multiple 
arrangements across time, χ2 (8) = 18.362 p<.05. Nagelkerke’s R2 indicated a weak 
relationship between child characteristics and this care type (R
2
 = .006). English as an 
additional language was the significant predictor in this model (B=-.387; p<.001; exp(B) 
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= .679). Specifically, children in this type of care arrangement were likely to be from 
English speaking families. This supports previous findings suggesting children with 
English as an additional language to be in exclusive parental based child care (Harrison, 
2010).  
Model 2 was statistically significant in predicting this care type, χ2 (4) 19.946, 
p<.001. Nagelkerke’s R2 indicated a weak relationship between maternal characteristics 
and lack of multiplicity in arrangements across time (R
2
 = .006). Maternal separation 
anxiety was the significant predictor within this model (B = .121, p<.01, exp(B) = 1.129). 
Results indicate children in this care arrangement to have mothers with low levels of 
separation anxiety. This provides further argument for the findings presented in the 
preceding section, suggesting separation anxiety to be associated with alternate factors of 
non-parental child care arrangements rather than dosage.  
Model 3 was statistically significant in predicting the use of this care type, χ2 (4) = 
35.843, p<.001. Nagelkerke’s R2 indicated a weak relationship between family 
characteristics and this pattern of child care (R
2
 = .009). Results indicate a statistically 
significant relationship between single arrangements and the number of siblings in the 
home (B = -.069, p<.05, exp(B) = .934) as well as socioeconomic position (mid B = .261, 
p<.001, exp(B) = 1.298; high B = .377, p <.001, exp(B) = 1.458). The results indicate 
children with fewer siblings and children from households with higher socioeconomic 
status were likely to experience this early child care pattern.   
E.3.2 Multiple care arrangements at 0 to 1 year of age  
Model 1 was statistically significant in predicting enrolment in multiple care 
arrangements as an infant, χ2 (8) = 47.403, p<.001. Nagelkerke’s R2 indicated a weak 
relationship between child characteristics and this care type (R
2
 = .035). Significant 
predictors in this model were child cooperativeness scores (B=-.206; p<.05; exp(B) 
= .814), as well as age (B=.038; p<.001; exp(B) = 1.038). This suggests children in these 
arrangements to have low scores on the cooperativeness scale and to be older within the 
Birth Cohort.  
Model 2 was statistically significant in predicting enrolment in multiple care 
arrangements at Wave 1, χ2 (4) 107.564, p<.001. Nagelkerke’s R2 indicated a weak 
relationship between maternal characteristics and multiple care arrangements at 0 to 1 
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year of age (R
2
 = .079). Predictors within this model which were statistically significant 
were maternal separation anxiety (B = .549, p<.001, exp(B) = 1.732) and maternal 
employment (not in labour force B = -1.157, p<.001, exp(B) = .314). This indicates that 
mothers reporting lower levels of separation anxiety were likely to have infants in 
multiple care arrangements at Wave 1. Furthermore, mothers who were employed were 
also likely to have infants experiencing multiple child care arrangements.   
Family characteristics were statistically significant in predicting selection into 
multiple care arrangements at 0 to 1 year of age, χ2 (4) = 37.704, p<.001.  Nagelkerke’s 
R
2
 indicated a weak relationship between variables within this model and this pattern of 
child care (R
2
 = .023). Statistically significant predictors within this model were two 
parents in the home (B = -.694, p<.01, exp(B) = .499), number of siblings (B = -.231, 
p<.01, exp(B) = .794), and socioeconomic position (mid B = .755, p<.001, exp(B) = 
2.128; high B = 1.044, p <.001, exp(B) = 2.840). Children experiencing multiple care 
arrangements at Wave 1 were likely to have one parent in the home, have fewer siblings 
in the home and/or were likely to be from increased socioeconomic positions.  
E.3.3 Multiple care arrangements at 2 to 3 years of age  
Maternal characteristics were statistically significant in predicting enrolment in 
multiple care arrangements at Wave 2, χ2 (4) 16.269, p<.01. Nagelkerke’s R2 indicated a 
weak relationship between variables within this model and Wave 2 multiplicity (R
2
 
= .006). Maternal employment was a significant predictor within this model (not in labour 
force B = -.313, p<.001, exp(B) = .732). This indicated mothers who are employed at 
Wave 1 were likely to have infants experiencing multiple child care arrangements.   
Family characteristics were statistically significant in predicting selection into 
multiple care arrangements at 2 to 3 years of age, χ2 (4) = 30.109, p<.001.  Nagelkerke’s 
R
2
 indicated a weak relationship between variables in this model and this care 
arrangement (R
2
 = .009). The statistically significant predictor was marital status (B = -
.441, p<.001, exp(B) = .643).  There is a negative directional relationship between marital 
status and Wave 2 multiplicity, indicating children with one parent in the home were 
likely to be enrolled in multiple arrangements at this time point.  
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E.3.4 Multiple care arrangements at 0 to 1 and 2 to 3 years of age 
Child characteristics were associated with enrolment in multiple care 
arrangements across waves, χ2 (8) = 61.714, p<.001. Nagelkerke’s R2 indicated a weak 
relationship between variables within this model and multiplicity at 0 to 1 and at 2 to 3 
years of age (R
2
 = .051). Child age was a significant predictor of this care arrangement (B 
= .052, p<.001, exp(B) = 1.053). Results indicated children experiencing this pattern of 
care were likely to be older within the Birth Cohort.  
Model 2 was statistically significant in predicting enrolment in multiple care 
arrangements across waves, χ2 (4) = 147.565, p<.001. Nagelkerke’s R2 indicated a 
relationship between maternal characteristics and multiplicity at Wave 1 and Wave 2 (R
2
 
= .125). Statistically significant predictors within this model were maternal separation 
anxiety (B = .673, p<.001, exp(B) =1.961) and maternal work status (not in labour force 
B = -1.832, p<.001, exp(B) = .160). Mothers reporting lower levels of separation anxiety 
were likely to have their children in multiple care arrangements across time as were 
mothers who are employed at Wave 1.    
Family characteristics were statistically significant in predicting selection into 
multiple care arrangements across time, χ2 (4) = 30.764, p<.001.  Nagelkerke’s R2 
indicated a weak relationship between variables in this model and multiplicity at 0 to 1 
and 2 to 3 years of age (R
2
 = .021). Significant predictors in this model were marital 
status (B = -.787, p<.01, exp(B) = .455), number of siblings (B = -.250, p<.01, exp(B) 
= .779), and socioeconomic position (mid B = .668, p<.001, exp(B) = 1.950; high B 
= .908, p <.001, exp(B) = 2.480). That is, children experiencing multiple care 
arrangements at both waves were likely to have one parent in the home, have fewer 
siblings in the home and/or were likely to be from high socioeconomic positions.  
E.4 Stability of Child Care Arrangements Across Time 
E.4.1 One change across time 
Model 1 was statistically significant in predicting one change to child care 
arrangements across time, χ2 (8) = 26.117,  p<.01. Nagelkerke’s R2 indicated a weak 
relationship between one change across time and child characteristics (R
2
 = .009). 
Significant predictors within this model were English as an additional language (B=-.271; 
p<.05; exp(B) = .763), child age (B = -.009, p<.01, exp(B) = .991) and cooperativeness 
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(B = .110, p<.05, exp(B) = 1.116). Results indicate children experiencing relative stability 
across time were likely to be from families with English as the first language, be younger 
within the Birth Cohort than children in the remaining Birth Cohort and be more 
cooperative.  
Maternal characteristics were statistically significant in predicting relative stability 
in care arrangements, χ2 (4) = 44.819 p<.001.  Nagelkerke’s R2 indicated a weak 
relationship between variables in this model and one change to arrangements across time 
(R
2
 = .015). Results indicate a statistically significant relationship between one care 
arrangement across time and maternal separation anxiety (B = -.091, p<.05, exp(B) 
= .913) as well as maternal employment (unemployed B = .659, p<.01, exp(B) = 1.933; 
not in the labour force B = .373, p<.001, exp(B) = 1.452). Mothers of children in this care 
type were likely to experience increased separation anxiety and be either unemployed or 
not in the labour force.   
Family characteristics were statistically significant in predicting one care 
arrangement across time, χ2 (4) = 10.391, p<.001.  Nagelkerke’s R2 indicated a weak 
relationship between variables in this model and this care arrangement (R
2
 = .003). 
Marital status was a significant predictor in this model (B = -.308, p<.05, exp(B) = 
1.361). Results indicate a relationship between one parent in the home and relative 
stability in child care arrangements across time. That is, children experiencing one 
arrangement across time were likely to be from single parent families.  
E.4.2 Two changes across time 
Model 1 significantly predicts two changes across time to primary child care 
arrangements, χ2 (8) = 16.870, p<.05. Nagelkerke’s R2 indicated a weak relationship 
between child characteristics and two changes across time (R
2
 = .006). Specifically, a 
relationship existed between two changes and language background other than English 
(B=-.445; p<.01, exp(B) = .641). Children from an English speaking background were 
more likely to have two changes to care arrangements over time compared to children 
who have English as an additional language.  
Model 2 was statistically significant in predicting enrolment in two care 
arrangements across waves, χ2 (4) =118.808, p<.001. Nagelkerke’s R2 indicated a weak 
relationship between maternal characteristics and two changes across time (R
2
 = .043). 
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Statistically significant predictors within this model were maternal separation anxiety (B 
= .242, p<.001, exp(B) = 1.273) and maternal work status (unemployed B = -.478, p<.05, 
exp(B) = .620; full time B = -.625, p<.001, exp(B)=.535). Mothers reporting lower levels 
of separation anxiety were likely to use multiple care arrangements across time, as were 
mothers who were employed at Wave 1.  
Family characteristics also predicted the use of two care arrangements across time, 
χ2 (4) = 70.930, p<.001. Nagelkerke’s R2 indicated a weak relationship between variables 
in this model and two arrangements across time (R
2
 = .021). A relationship was indicated 
between belonging in this group and the number of siblings in the home (B = -.083, 
p<.05, exp(B) = .921) as well as socioeconomic position (mid B = .491, p <.001, exp(B) 
= 1.634; high B = .679, p <.001, exp(B) = 1.971). Results indicate children experiencing 
this care type were likely to have few siblings in the home and be from mid or high 
socioeconomic positions.  
E.4.3 Three or more changes across time 
Results suggest a significant relationship between three or more changes to 
arrangements and child characteristics, χ2 (8) = 103.635, p<.001. Nagelkerke’s R2 
indicated a weak relationship between child characteristics and three or more changes 
across time (R
2
 = .039). Significant predictors within this model were language 
background other than English (B=-.450; p<.01, exp(B) = .638), Aboriginal and/or Torres 
Strait Islander status (B = -.997, p<.01, exp(B) =.369), child age (B = .025, p<.001, 
exp(B) = 1.026) and the child temperament scales of approachability (B=-.133; p<.05, 
exp(B) = .905) and cooperativeness (B=-.169, p<.001, exp(B) =.845). Results indicate 
children who experience three or more changes across time were likely to be from 
English speaking backgrounds, not be of Aboriginal and/or Torres Strait Islander 
background, were likely to be older within the Birth Cohort and were likely to score more 
poorly on temperament subscales.  
Model 2 was statistically significant in predicting enrolment in three or more 
arrangements across time, χ2 (4) =336.129, p<.001. Nagelkerke’s R2 indicated a 
relationship between maternal characteristics and three or more arrangements across time 
(R
2
 = .125). Results indicate a statistically significant relationship between this care 
pattern and maternal separation anxiety (B = .512, p<.001, exp(B) = 1.668) and  maternal 
employment (unemployed B = -.675; p<.05, exp(B)= .509; unemployed B = -1.142; 
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p<.001, exp(B)= .319). Mothers reporting lower levels of separation anxiety were likely 
to have infants in multiple care arrangements across time as were mothers who were 
employed at Wave 1.    
Family characteristics also predicted the use of three or more care arrangements 
across time, χ2 (4) = 179.747, p<.001. Nagelkerke’s R2 indicated a weak relationship 
between family characteristics and three or more arrangements across time (R
2
 = .056). A 
relationship was suggested between belonging in this group and whether there were 2 
parents in the home (B = -.718, p<.001, exp(B) = .572), number of siblings in the home 
(B = -.306, p<.001, exp(B) = .737) as well as socioeconomic position (mid B = .912, 
p<.001, exp(B) = 2.490; high B = 1.218, p<.001, exp(B) = 3.381). Children experiencing 
three or more changes over time were likely to have one parent in the home, have few 
siblings and be from mid or high socioeconomic positions.  
E.5 Quality of Centre-Based Child Care Arrangements  
E.5.1 Higher quality care at 0 to 1 year of age 
Results indicated a relationship between child characteristics and higher quality 
centre-based arrangements at 0 to 1 years of age, χ2 (8) =28.091, p<.001. Nagelkerke’s R2 
indicated a weak relationship between higher quality centre-based child care at Wave 1 
and child characteristics (R
2
 = .044). Specifically, relationships existed between high 
quality at 0 to 1 years of age and child age (B=.042; p<.001, exp(B) = 1.043) and child 
sex (B=.704; p<.01, exp(B) = 2.021). Results indicate children experiencing higher 
quality centre-based child care at 0 to 1 year of age were likely to be older within the 
Birth Cohort and were likely to be female.  
Maternal characteristics were statistically significant in predicting enrolment in 
higher quality child care at 0-1 year of age, χ2 (4) =40.429, p<.001. Nagelkerke’s R2 
indicated a weak relationship between this care pattern and maternal characteristics (R
2
 
= .068). Results indicate a statistically significant relationship between this care pattern 
and maternal separation anxiety (B = .514, p<.01, exp(B) = 1.372)  and employment 
status (not in labour force B = -1.401, p<.001, exp(B) = .246).Mothers reporting low 
levels of separation anxiety were likely to have infants in higher quality centre-based 
child care arrangements at Wave 1, as were mothers who were employed.     
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E.5.2 Higher quality care at 2 to 3 years of age 
Results indicated a relationship between the child model and higher quality 
centre-based arrangements at 2 to 3 years of age, χ2 (8) =23.265, p<.01. Nagelkerke’s R2 
indicated a weak relationship between child characteristics and this care pattern (R
2
 
= .010). Significant predictors in this model were language background other than 
English (B=-.617; p<.01, exp(B) = .540) and Aboriginal and/or Torres Strait Islander 
status (B=-.573; p<.05, exp(B) = .564). Results indicate children in this care type were 
less likely to be from backgrounds where English was an additional language or from 
Aboriginal and/or Torres Strait Islander backgrounds.  
Model 2 was statistically significant in predicting enrolment in higher quality 
child care arrangements at 2 to 3 years of age, χ2 (4) =69.824, p<.001. Nagelkerke’s R2 
indicated a weak relationship between maternal characteristics and this care pattern (R
2
 
= .026). Results indicate a statistically significant relationship between this child care 
experience and maternal work status (not in labour force B = -.642, p<.001, exp(B) 
= .526). Mothers who were employed at Wave 1 were more likely to have their children 
in higher quality centre-based care at Wave 2 compared to mothers who were not in the 
labour force.  
Family characteristics were statistically significant in predicting enrolment in 
higher quality child care arrangements at 2 to 3 years of age, χ2 (4) =44.014, p<.001. 
Nagelkerke’s R2 indicated a weak relationship between variables in this model and higher 
quality centre-based child care at 2 to 3 years of age (R
2
 = .015). A relationship was 
suggested between belonging in this group and number of siblings (B = -.163, p<.001, 
exp(B) = .850) and socioeconomic position (mid B = .281, p<.001, exp(B) = 1.324; high 
B = .581, p<.001, exp(B) = 1.798). Results indicate children in this group were from 
families with low numbers of children and were from mid or high socioeconomic 
positions.  
E.5.3 Higher quality care at 0 to 1 and 2 to 3 years of age   
Child characteristics significantly predict enrolment in higher quality centre-based 
arrangements at Wave 1 and Wave 2, χ2 (8) =24.787, p<.01. Nagelkerke’s R2 indicated a 
weak relationship between variables in this model and selection into this care pattern (R
2
 
= .037). Statistically significant predictors within this model were child age (B=.033; 
p<.01, exp(B) = 1.034) and the child temperament scale of cooperativeness (B=-.344; 
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p<.05, exp(B) = .709). Results indicate children in this group to be older within the Birth 
Cohort and to have low scores on the cooperativeness scale.  
Model 2 was statistically significant in predicting the use of higher quality centre-
based arrangements at both time points, χ2 (4) =73.301, p<.001. Nagelkerke’s R2 
indicated a medium strength relationship between maternal characteristics and this care 
pattern (R
2
 = .139). The significant predictors from this model were maternal separation 
anxiety (B = .385, p<.05, exp(B) = 1.469), and maternal employment status (not in labour 
force B = -4.597, p<.001, exp(B) = .058). Results reveal children in higher quality centre-
based child care likely to have mothers with low separation anxiety and likely to have 
mothers who were employed at Wave 1.  
Family characteristics were statistically significant in predicting enrolment in 
higher quality child care arrangements at 2 to 3 years of age, χ2 (4) =27.557, p<.001. 
Nagelkerke’s R2 indicated a weak relationship between this pattern of children care and 
family characteristics (R
2
 = .037). A relationship was suggested between belonging in this 
group and socioeconomic position (mid B = 1.128, p<.05, exp(B) = 3.089; high B = 
1.836, p<.001, exp(B) = 6.268). Specifically, children from mid or high socioeconomic 
positions were more likely than children from low socioeconomic positions to be in 
higher quality centre-based child care across waves.  
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APPENDIX F: RELATIONSHIPS BETWEEN QUALITY 
AND CHILD AND FAMILY CHARACTERISTICS 
Child level and family level characteristics were examined to identify 
relationships between demographics and scores quality measures. Child level 
characteristics examined were child sex, Aboriginal and/or Torres Strait Islander 
background, English as an additional language, child temperament and child health. At 
the family level, demographics were grouped into general family characteristics and 
maternal characteristics. For general family characteristics, socioeconomic position, 
whether the child had 2 parents in the home, the number of siblings in the home, whether 
a family member had a disability as well as the location of the family were investigated. 
Maternal characteristics analysed were work status, employment status, maternal 
separation anxiety, maternal depression and maternal global health measure. For this 
section, only statistically significant results will be reported. Due to the small amount of 
variance within the quality measures, a median split was used to identify lower versus 
higher quality.  
F.1 NCAC Measure of Quality  
For the NCAC quality measure of Management, a significant difference in mean 
score was noted between higher and lower quality and the maternal separation anxiety 
scale, F(1, 291) = 4.265, p =.04.  Group means suggest children attending higher level 
quality care had mothers with less separation anxiety (M = 3.01; SD = .86) compared to 
children in lower level quality care (M = 2.82; SD = .75). Through a series of one-way 
ANOVAs and chi-square tests no other demographics were related to quality of child care 
arrangements on the NCAC measures.  
F.2 CCPQ Measure of Quality  
Significant differences were noted in mean scores between higher level 
qualification and lower level qualifications on the child temperament scale of irritability, 
F(1,199) = 7.374, p =.007. On average children who were with educators with higher 
level qualifications scored 2.19 (SD = .086) on this scale. Children enrolled in centres 
with educators holding lower level qualifications scored, on average, 2.5 (SD = .063). 
That is, children who are in centres with educators with lower level qualifications were 
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more likely to be rated as irritable by their parents than children in centres with educators 
holding higher level qualifications.  
Differences in location characteristics based upon structural quality were also 
found. Results suggest a relationship between educator qualifications and region of 
residence, χ2(1,229) = 7.410, p =.002. Examination of distributions across the groups 
suggest children with educators with a higher level of qualifications were likely to be in 
metropolitan areas (n = 51; 33%). Children outside of the metropolitan area were likely 
(84%; n = 63) to be in classes with educators holding a lower level qualification.   
For the quality measure Direct Teaching and Learning, significant differences in 
scores were noted between higher and lower quality settings on the maternal separation 
anxiety scale, F(1, 211) = 4.148, p =.046. Examination of group means revealed children 
who were in higher quality care on this measure were likely to have mothers with less 
separation anxiety (M = 3.07; SD = .77) compared to children in lower quality care (M = 
2.85; SD = .74). A series of one-way ANOVAs and chi-square tests suggest no other 
demographic variables were associated with the CCPQ measure of quality.  
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APPENDIX G: INTERACTION EFFECTS STUDY 3 
G.1 SDQ Emotional Symptoms scale  
Several child and family characteristics were found to be risk factors for 
emotional symptoms, having a negative moderating effect. For example, a significant 
interaction was found between high dose care at both waves and cooperativeness (β 
=.038; p <.05). This indicates children who score highly on the cooperativeness scale and 
who were in high dose care at both waves had high scores on the Emotional Symptoms 
scale compared to children not in high dose care. A significant interaction was also found 
between very early enrolment and sex (β = .119; p <.05) and centre-based child care at 
both waves and two parents in the home (β =.205, p<.05). A significant interaction was 
found between higher quality centre-based child care and sex (β =.205, p<.05), with 
female children in these care types experiencing a significant increase in these scores, 
above those experienced by male children.  
G.2 ARS Mathematical Thinking scale  
A relationship was noted between high dose child care at both waves and the child 
temperament scale of cooperativeness (β = -.039; p <.05).  
G.3 ARS Language and Literacy scale 
Significant moderating effects were found for several child and family 
characteristics. A significant interaction was found for children who are in high dose child 
care arrangements at both time points and cooperativeness (β = -.037; p <.05). Children 
reported as being highly co-operative at Wave 1 in high dose care scored lower than their 
peers on this measure. An interaction effect was noted between early enrolment and child 
sex (β = .126; p <.05). Again, the graph revealed no intersecting points, with female 
children from both groups reporting higher scores than male children. The group of 
children enrolled 7 to 12 months experienced, in general, increased scores regardless of 
gender. An interaction effect was also noted between very early enrolment and child sex 
on this measure (β = .096; p <.05). The graph showed no intersecting lines, with female 
children from both groups achieving higher scores than male children. However, a 
significant increase is seen for male children who were enrolled very early in centre-
based care.   
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G.4 Global Health Measure 
Moderation effects were noted for several characteristics. A significant interaction 
was found between centre-based child care enrolment at both waves and child sex (β 
= .104; p <.05). Specifically, centre-based child care at both waves was considered a 
protective factor for male children, as male children who were enrolled in centre-based 
care at both waves were experiencing increased health status above that experienced by 
female children in either group.  
Age of enrolment in centre-based arrangements was found to be moderated by 
child and family characteristics. Interaction effects were found for children enrolled early 
in centre-based child care and child sex (β = .123; p <.05) and for 2 parents in the home 
(β = -.116; p <.05). For child sex, male children in this care type experienced a significant 
increase in good health. This increase was above that noted for children not enrolled very 
early in centre-based care. For 2 parents in the home, children with 2 parents in the home 
experienced increased health regardless of early enrolment, however a more pronounced 
significant increase in health was noted for children enrolled very early in care if they had 
2 parents in the home. This finding regarding 2 parents in the home as a protective factor 
was also noted for children enrolled very early in centre-based arrangements (β = -.174; p 
<.01).  
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Figure G.1. Interaction effect of centre-based child care at 0 to 1 and 2 to 3 years of age 
and whether the child has two parents in the home at 0 to 1 year of age on the SDQ 
Emotional Symptom Scale. 
 
 
 
Figure G.2. Interaction effect of centre-based child care at 0 to 1 and 2 to 3 years of age 
and whether the child has two parents in the home at 0 to 1 year of age on Global Health 
Measure. 
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Figure G.3. Interaction effect of centre-based child care at 0 to 1 and 2 to 3 years of age 
and child sex on Global Health Measure. 
 
 
 
Figure G.4. Interaction effect of high dose child care 0 to 1 and 2 to 3 years of age and 
child scores on the temperament subscale of cooperation on SDQ Emotional Symptom 
Scale. 
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Figure G.5. Interaction effect of high dose child care 0 to 1 and 2 to 3 years of age and 
child scores on the temperament subscale of cooperation on the ARS Language and 
Literacy scale. 
 
 
 
Figure G.6. Interaction effect of high dose child care 0 to 1 and 2 to 3 years of age and 
child scores on the temperament subscale of cooperation on the ARS Mathematical 
Thinking scale. 
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Figure G.7. Interaction effect of higher quality centre-based arrangements and child sex 
on SDQ Emotional Symptoms scale. 
 
 
 
 
Figure G.8. Interaction effect of higher quality centre-based arrangements and child sex 
on SDQ Conduct Problems scale. 
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Figure G.9. Interaction effect of higher quality centre-based arrangements and whether 
the child has two parents in the home at 0 to 1 year of age on SDQ Conduct Problems 
scale. 
 
 
 
 
Figure G.10. Interaction effect of higher quality centre-based arrangements and English 
as and additional language on SDQ Conduct Problems scale. 
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Figure G.11. Interaction effect of very early enrolment and child sex on SDQ Emotional 
Symptoms scale. 
 
 
 
 
 
Figure G.12. Interaction effect of early enrolment and socioeconomic position at 0 to 1 
year of age on ARS Language and Literacy scale. 
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Figure G.13. Interaction effect of very early enrolment and child sex on ARS Language 
and Literacy scale. 
 
 
 
 
Figure G.14. Interaction effect of early enrolment and child sex on Global Health 
Measure. 
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Figure G.15.Interaction effect of early enrolment and whether the child has 2 parents in 
the home at 0 to 1 year of age on Global Health Measure. 
 
 
 
 
 
Figure G.16. Interaction effect of very early enrolment and whether the child has 2 
parents in the home at 0 to 1 year of age on Global Health Measure. 
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